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PREFACE. 



A ooBBiOT and aocnzate knowledge of Arithmetic is one of the 
most important elements of a liberal or practical educaticHi. The 
public shonld, therefore, receiye with indulgence every attempt that 
may be made to improve this department of instniction. 

The Elementary Treatise, which is here presented, is an enlarged, 
and it is hoped, an improved edition of the Common School Arith- 
metic, published in 1838. The suggestions of several experienced 
txMchers have been incorporated with the body of the work in its new 
form, and, indeed, nothing has been omitted which it was thought 
would give it value to those for whose use it is designed. It has been 
the intention to render the whole subject as plain as it is capable of 
being made, and at the same time, to treat it as concisely as possible. 

The name, Compound Numbers, which has heretofore been given to 
all numbers in which the kind of unit is* expressed, has been changed 
to that of Denominate Numbers. This change has not been made 
with any ambitious spirit of innovation, but because it is deemed an 
improvement It is not easy to form an idea of what is meant by the 
term. Compound Number, and especially so, when we find it applied 
to such numbers as 8 pounds, 3 dollara, 3 shillings, 6cc Why is 8 
pounds a compound number any more than 31 If it be answered 
that 8 pounds is composed or compounded of three single pounds, that 
does not remove the difficulty, for 3 is also composed of three units 1. 
Is it not then the better way to call the first a denominate number, and 
the other a* simple number, as is done in § 45* 

Mr. Hasler, in his Arithmetic, has called this class of numbers. De- 
nominate Fractions* 



IV PREFACS. 

In the present edition, the questionB refening to each section aie ar 
nmged directly after the section, which generally brings the question 
and answer on the same page. This alteration will, no doubt, be 
found convenient to teachers. 

A Key has also been prepared, in which all the questions contained 
in the Arithmetic are resolved, and in such a manner, that the par- 
ticular methods of solution can be fully understood. Many examples, 
not in the Arithmetic, have been imbodied in the Key, in oider thai 
the pupils may be ezerdaed in questions not found in the books befove 
them. 

Since the publication of the last edition, a small introductory work 
has been prepared, entitled, << First Lessons in Arithmetic : " in conse- 
quence of which, the « Mental Arithmetic" which has heretofore 
formed the introduction, has been omitted. 

Demonstrations of the x^es for extracting the square and cube roots 
have also been added, and the Author now indulges the hope that no 
fiirther changes will be found necessary. 

The opinion of teachers has been so unanimous in fiivor of numerous 
examples as to mduce the Author to add a Supplement, embracing 
near six hundred practical questions. These examples are arranged 
under heads corresponding with the order followed in the Arith- 
metic. One of the advantages resulting from this arrangement is, 
that the pupils of a class may be kept together — the more proficient 
being employed on the Supplement until the whole are ready to be 
advanced. 

In deference to the opinions and wishes of many disting^uished 
teachers, an edition of the Arithmetic has been prepared in which the 
answers to the questions are omitted. The edition, however, in which 
the answers are given to the alternate questions, is still published, and 
experience will show which method will best advance the interests of 
education. 
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ARITHMETIC. 



NUMERATION AND NOTATION. 

§ 1 A single thing is called ... One, 

One and one more are called • - Two^ 

Two and one more are called - - Threej 

Three and one more are called - - Fow^ 

Four and one more are called - - Five, 

Five and one more are called • - Swj 

Six and one more are called - - Seven, 

Seven and one more are called - - Eight, 

Eight and one more are called - - JVine, 

Nine and one more are called - - Ten, 

&c. &c. &c. &c. &c. 

Each word) one, two, three, four, fioe, six, &c., points 
out how many things are spoken of. These words are 
called Numbers. Hence, Numbisrs are the expressions 
for several things of the same kind. 

Questions. What is a mngle thing called? One and one? Two 
ana one? Three and one? Four and one? Five and one? Six 
and one ? Seven and one I &c. What are Numbers ? 

§ 2. The unit of a numher is one of the equal things 
which the number expresses. Thus, if the number be 
six apples, one apple is the unit ; if it be five pounds of 
tea, one pound of tea is the unit; if it be ten feet Of 
length, one foot is the unit; if it be four hours of time, 
one hour is the unit. 

Q. What is the unit of a number ? What is the unit of the number 
six tuples ? Of the number five pounds of tea ? Of the number ten 
feet ? Of the number four hours ? 

21 



'22 NUMERATION AND NOTATION. 

§ 3- Arithmetic treats of numbers. Numbers are ex- 
pressed by certain characters, called figures. There are 
ten of these characters. They are 

which is called a cipher, or Naught, 

1 - - - . One, 

2 - ... Two, 

3 - ... Three, 

4 - - - - Four, 
6 - - - - Five, 

6 - . - - Six, 

7 - - - - Seven, 

8 - ... Eight, 

9 - - - - Nine. 

Q. Of what does arithmetic treat ? How are numbers expressed f 
How many figures are there ? Name them. 

§ 4. The character is used to denote the absence of 
a thing. As, if we wish to express by figures that there 
are no apples in a basket, we write, the number of apples 
in the basket is 0. The nine other figures are called. 
significant figures^ or Digits, 

1 expresses a single thing, or a unit of a number. 

2 - two things, of the same kind, or two units. 

3 - three things - . - or three units. 

4 - four things - - or four units. 

5 - ^VQ things - - or five units. 

6 - six things - • or six units. 

7 - seven things - - or seven units. 

8 - eight things - - or eight units. 

9 - nine things - - or nine units. 

Q. What does express f What are the nine other figures called f 
How many things does 1 express f How many things does^2 express f 
How many units in 3 f In4? In5? In6? In7f In8? In9f 

§ tS. If we wish to express the number ten, we have 
no separate character for it. We must combine the cha^ 
racters already known. This we do by writing on the 
right hand of the 1 ; thus, 10, which is read ten. 

This 10 is equal to ten of the units expressed by 1. It 
is, however, but a single ten^ and in this sense may be 
regarded as a unit^ the value of which is ten times greater 
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than the unit expressed by 1. It is called a unit of the 
second order, 

Q. Have we a separate character for tenf How do we ezpreas 
ten f To how many units 1 is it equal ? May we consider it a smgle 
unit f Of what order f 

§ B. When two figures are written by the side of each 
other, the one on the right is called the place of unitSy the 
other, the place oftens^ or units of the second order; and 
ecLch unit of tlie second order is equal to ten units of thejtrst 
order. 

When units simply are named, units of the first order 
are always meant. 

Two tens, or twenty, are written - 20 
Three tens, or thirty, - - - - 30 
Four tens, or forty, - - - - 40 
Five tens, or fifty, - - - - 50 
Six tens, or sixty, - - - - 60 

Seven tens, or seventy, - - - 70 
Eight tens, or eighty, - - - - 80 
Nine tens, or ninety, - - - - 90 
The intermediate numbers between 10 and 20, between 
20 and 30, &c., may be readily expressed by considering 
the tens and units of which they are composed. For ex- 
ample, the number twelve is made up of one ten and two 
units. It must therefore . be written by setting 1 in the 
place of tens, and 2 in the place of units; thus, - 12 
Eighteen has 1 ten and 8 units, and is written * * 18 
Twenty-five has 2 tens and 5 units, and is written * 25 
Thirty-seven has 3 tens and 7 units, and is written - 87 
Fifty-four has 5 tens and 4 units, and is written • - 64 
Eighty-nine has 8 tens and 9 units, and is written - 89 
Kinety-nine has 9 tens and 9 units, and is written - 99 

Hence, any number greater than nine and less than one 
hundred, may be expressed by two figures. 

Q. When two figures are written by the side of each other, what is 
the place on the risnt called? The place on the left? When units 
amply are named, what units are meant ? How many units of the 
second order in 20? In 30? In 40? In 50? In 60? In 70? In 
80 ? In 90 ? Of what is the number 12 made up ? Also, 18, 25, 37, 
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54» 89, 99? What numbera may be ezpraaaed by a angle figure? 
What numbers may be expressed by two figures ? 

§ 7. In order to express one hundred, or ten units of 
the second order^ we have to form a new combination. 

It is done thus, - - - - 100 

by writing two ciphers on the right of 1. This number 
is read, one hundred. Now this one hundred expresses 
10 units of the second order^ or one hundred units of the 
first order. But the one hundred is but an individual kunn 
dred^ and in this light may be regarded as a unit of the 
third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and seventy- 
five, there are 3 hundreds, 7 tens, and 5 units We are, 
therefore, to express 3 units of the 3d order, g « ^ 
7 units of the second order, and 5 of the 1st. J § I 

Hence, we write - - - - - 375 

and we read from the right, units^ tens^hundreds. 

In the number eight hundred and ninety-nine, there 
are 8 units of the 3d order, and 9 of the 2d, and imS 
9 of the 1st. JS'I 

It is written - 899 

and read, units^ tensj hundreds* 

In the number four hundred and six, there are 4 units 
of the 3d order, of the 2d, and 6 of the a^^ 
1st. J Is 

It is written - - -- - - 406 

and in a similar manner we may express, by thr^e figures, 
any number greater than ninety-nine and less than one 
thousand. 

Q, How do you express one hundred ? To how many units of the 
2d order is it equal ? To how many of the Ist order ? May it be 
considered a single unit? Of what order is it? How many units of 
the 3d order in 200? In300? In400? In500? In600? InTOOf 
In 800? In 900? Of what is the number 375 composed? The 
number 406 ? What numbers may be expressed by three figures ? 

§ 8* To express ten units of the 3d order, or one thou- 
sand, we form a new combination by writing three ciphers 
on the right of 1 ; thus, ... lOOO 
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NVMBRATION AND NOTATION. 3B 

N0W9 although this thousand expresses one thousand 
units of the 1st order, it is, nevertheless, hut one single 
thousand^ and may he regarded as a unit of the 4th order. 

Proceeding in this way, we may place as many figures 
in a row as w^ please. When so placed, we conclude: 

1st. That the same figure has different values according 
to the place which it occupies. 

2d. That counting from the right hand towards the lefty 
the first is the place of units ; the second^ the place of tens; 
the thirds the place of hundreds; the fourth^ the place of 
thousands ; ^c, 

3d. Thai ten units of the first place are equal to one wdt 
of the second place ; thai ten units of the second place are 
equal to one unit of the third place ; that ten units of the 
third place are equal to one unit of the fourth place ; and 
so on^ for places farther to the left. 

Q, To what are ten units of the 3d order equal ? How do 70a ex- 
press them f May this be considered a single unit ? Of what order f 
May any number of figures be written in a row ? When so placed has 
the same figures different values ? On what does the value of the same 
figure depend ? What is the first place on the right called ? What is 
the second called ? What is the third called ? What is the fourth 
called 7 What are ten units of the first place equal to 7 What are ten 
units of the second place equal,to ? To what are ten units of the third 
place equal. 

§ O. Expressing or writing numbers by figures, is called 
Notation. Reading the order c^ their places, correctly^ 
when written, is called Numeration. 

Q, What is Notation? What is Numeration? Which way do 
you numerate ? 

1. Write three tens. Ans. 30. 

2. Write one hundred and fifty. Ans, 

3. Write twelve tens. Ans, 120. 

4. Write 4 units of the first order, 5 of the 2d, 6 of the 
3d, and 8 of the 4th. Ans. 

5. Write 9 units of the 5th order, none of the 4th, 8 of 
the 3d, 7 of the 2d, and 6 of the 1st Ans. 90876. 

6. Write 1 unit of the 6th order, 5 of the 5th, 4 of the 
4th, 9 of t^e 3d, 7 of the 2d, and none of the 1st. 

Ans. 
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NUMERATION TABI.E.* 
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8 2 
123 
628 
210 
721 
289 
136 
043 
90 7 
410 
327 
87 6 
297 
319 



III 
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WE-P 

6 
75 
879 
023 
301 
087 
735 
460 
087 
421 
822 
288 
456 
285 
826 
541 
313 
675 



The words at the head of the numeration table, units^ 
tens^ hundreds^ &c., are equally applicable to all numbers, 
and must be committed to memory, after which, the pupil 
may read the Table. 

* Note. — This Table is formed according to the French method of 
numeration. The English method gives six places to thousands, &c. 
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To make the reading of figures easy, they are oflen 
separated into periods of three figures each, counting from 
the right hand. 

EXAMPLES IN EXPRESSINO NUMBERS BT FIGURES. 

1. Write four in figures, Ans, 4. 

2. Write four tens or forty. Ans. 

3. Write four hundred. Ans, 400. 

4. Write four thousand. Ans. 

5. Write forty thousand Ans, 40,000. 

6. Write four hundred thousand. Ans. 

7. Write four millions. Ans. 4,000,000. 
These examples show us very clearly that the same 

significant figure will have different values according to 
the place which it occupies. 

8. Write seven. Write six units of the 2d order. 
Write nine units of the 3d order. Write six units of the 
4th order. Write eight units of the 2d order. Write 
one unit of the third order. Write nine units of the 6th 
order. Write two units of the 8th order. 

9. Write six hundred and seventy-nine. Ans. 679. 

10. Write six thousand and twenty-one. 

11. Write two thousand and forty. 

12. Write one hundred and five thousand and seven. 

13. Write three billions. 

14. Write ninety-five quadrillions. 

15. Write one hundred and six trillions, four thousand 
and two. 

16. Write fifty-nine trillions, fifty-nine billions, fifty- 
nine millions, fifty-nine thousands, fifty-nine hundreds, 
and fifty-nine. 

17. Write eleven thousand, eleven hundred and eleven. 

18. Write nine billions and sixty-five. 

19. Write three hundred and four trillions, one million, 
three hundred and twenty-one thousand, nine hundred 
and forty-one. 

« 

§ lO. There is yet another method of expressing num- 
bers, called the Roman. In this method the numbers are 
represented by letters. The letter I stands for one; V, 
five; X, ten; L, fifty; C, one hundred; D, five hundred, &c. 
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ROMAN TAJUL£. 



L - 

II. - 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XX. 

XXX. 

XL. 

h. . 



One 


LX. . . ■ 


- Sixty 


Two 


LXX. - . 


- Seventy 


Three 


LXXX. - . 


. - Eighty 


Four 


XC. - . - 


- Ninety 


Five 


c. - - . 


• - One hundred 


Six 


cc. . . . 


. - Two hundred 


Seven 


ccc. - . 


• - Three hundred 


Ei^ht 


cccc. - ■ 


• - Four hundred 


Nine 


D. . - . 


• - Five hundred 


Ten 


DC. - . . 


• ' Six hundred 


Twenty 


DCC. . . 


> • Seven hundred 


Thirty 


DCCC. - 


• - Eifi^ht Hundred 


Forty 


DCCCC. . 


. - Nine hundred 


Fifty 


M. - . 


. - One thouaand. 



ADDITION OF SIMPLE NUMBERS. 

§ 1 1. John has three apples and Charles has two; how 
many apples have they between them. 

Every boy will answer, ^\e. 

Here a single apple is the unit, and the number fire 
contains as many units as the two numbers three and two. 
The operation by which this result is obtained is called 
addition. Hence, 

Addition is the uniting together of several numbers^ in 
such a way, that all the units which they contain may be 
expressed by a single number. 

Such single number is called the sum or sum total of 
the other numbers. Thus, 5 is the sum of the apples 
possessed by John and Charles. 

What is the sum of 2 and 4 .^ of 3 and 5 ? of 6 and 3 ? 
of 4, 3 and 1? of 2, 3 and 4? of 1, 2,3 and 4? of 5 and 7? 
How many units in 4 and 6 ? How many units in 9 and 4 ? 

Q. What is addition? What is the sinde number called which 
expresses all the units of the numhers added ? What is the sum of 2 
and 4 ? What is six called ? 



OF THE SIONS. 



§ 12. The sign +9 is called plus, which signifies more. 
When placed between two numbers it denotes that they 
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are to be added together. Thus, 3+2 denotes that 3 and 
2 are to be added together. 

The sign =, is called the sign of equality. When 
placed between two numbers it denotes that they are 
equal to each other. 

Thus, 3+2=s5. When the numbers are small we 
generally read them, by saying, 3 and 2 are 5. 

9* What Ib the sign of addition? What is it called f What does 
it signify f When placed between two numbers what does it express f 
Express the sign of equality. When placed between two numbers 
what does it show f Give an example. 

§ 13. Before adding large numbers the pupil should 
be able to add, in his mind, any two of the ten figures. 
Let him commit to niemory the following table, which is 
read, two and are two ; two and one are three ; two 
and two are four, &c. 

ADDITION TABIiE. 

2+Os 2 3+0» 3 4+0= 4 5+0= 5 

2+1== 3 3+1= 4 4+1= 5 5+1= 6 

2+2= 4 3+2= b 4+2= 6 5+2= 7 

2+3= 5 3+3= 6 4+3= 7 5+3= 8 

2+4= 6 3+4= 7 4+4= 8 5+4= 9 

2+5= 7 3+5= 8 4+5= 9 5+5=10 

2+6= 8 3+6= 9 4+6=10 5+6=11 

2+7= 9 3+7=10 4+7=11 5+7=12 

2+8=10 3+8=11 4+8=12 5+8=13 

2+9=11 3+9=12 4+9=13 5+9=14 

6+0= 6 7+0= 7 8+0= 8 9+0= 9 

6+1= 7 7+1= 8 8+1= 9 9+1=10 

6+2= 8 7+2= 9 8+2=10 9+2=11 

6+3= 9 7+3=10 8+3=11 9+3=12 

6+4=10 7+4=11 8+4=12 9+4=13 

6+5=11 7+5=12 8+5=13 9+5=14 

6+6=12 7+6=13 8+6=14 9+6=15 

6+7=13 7+7=14 8+7=15 9+7=16 

6+8=14 7+8=15 8+8=16 9+8=17 

6+9=15 7+9=16 8+9=17 9+9=18 
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2 4* 3 »s how many ? 

1 + 2 + 4 := how many ? 

2 + 8 + 5+1= how many ? 

6 + 7 + 2 + 3= how many ? 

1 + 6 + 7 + 2 + 3= how many ? 

14.2 + 3 + 4 + 6 + 6 + 7 + 8 + 9« how many? 

1. What is the sum of 3 and 3 tens ? Arts. 

2. What is the sum of 8 tens and 9 ? Jlns. 89. 

3. What is the sum of 4, 6, and 4 tens ? Ans. 

4. What is the sum of 1, 2, 3, 4, and 9 tens ? Ans. 100. 

5. What is the sum of 1, 2, 3, 4, 5, and 6 tens ? ^ns, 

6. What is the sum of 1, 4, 9, and 5 tens ? Ans. 64. 

7. What is the sum of 4, 8, 3, and 7 tens ? Ans. 

8. If a top costs 6 cents, a knife 25 cents, a slate 
pencil 1 cent, and a slate 12 cents, what does the whole 
amount to ? *dns, 44 cts. 

9. John gives 30 cents for a bunch of quills, 18 cents 
for an inkstand, and 25 cents for a quire of paper, what 
did they all cost him ? Ans. 73 cts. 

10. Add together the numbers 894 and 637. 

OPERATION. 

Write the numbers thus ------ 894 

637 

And draw a line beneath them - - - 

Sum of the column of units - - - - 11 

Sum of the column of tens ----- 12 

Sum of the column of hundreds - - - 14 



Sum total - - - 1531 

In this example, the sum of the units is 11, which can- 
not be expressed by a single figure. But 11 units are 
equal to 1 ten and 1 unit; therefore, we set down 1 in 
the place of units, and 1 in the place of tens. The sum 
of the tens is 12. But 12 tens are equal to I hundred, 
and 2 tens; so that 1 is set down in the hundred's place, 
and 2 in the ten's place. The sum of the hundreds is 14. 
The 14 hundreds are equal to 1 thousand, and 4 hundreds; 
so that 4 is set down in the place of hundreds, and 1 in 
the place of thousands. The sum of these numbers, 1531, 
is the sum sought 
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The example may be done in another way, thus : 



OPERATION. 

894 
637 
11 

1531 



Having set down ihe numbers, as before, 

we say, 7 and 4 are 11 : we set down 1 in 

the units place, and write the 1 ten under 

the 3 in the column of tens. We then say, 

1 to 3 is four, and 9 are 13. We set down 

the three in the tens place, and write the 1 

hundred under the 6 in the column of hundreds. We 

then add the 1, 6, and 8 together, for the hundreds, and 

find the entire sum 1531, as before. 

When the sum in any one of the columns exceeds 10, 
or an exact number of tens, the excess must be written 
down, and a number equal to the number of tens, added 
to the next left hand column. 

This is called carrying to the next column. The num- 
ber to be carried may be written under the column or 
remembered and added in the mind. From these illus- 
trations we deduce the following general 

RUIiE. 

§ 14. 1. Set down the numbers to he added^ units under 
units^ tens under tens^ hundreds under hundreds^ Sfc.^ and 
draw a line beneath them, 

II. Begin at the foot of the unii^s column^ and add up the 
figures of tliat column. If the sum can be expressed by a 
single figure^ write it beneath the line^ in tlie unites place. 
But if it cannot^ see how many tens and how many units it 
contains. Write down the units in the unites place^ and 
carry as man^ to the bottom figure of the second column as 
there were tens in the sum. Add up that column : set doum 
the sum and carry to the third column as before. 

III. Md each column in the same way^ and set down the 
entire sum of the last column. 

Q. Howdovou set down the numbers for addition? Where do 
yoa begin to add 7 If the sum of the first column can be expressed by 
a single figure, what do you do with it f When it cannot what do you 
write down ? What do you then add to the next column ? When you 
add the tens to the next column, what is it called ? What do you set 
down when you come to the last column ? 
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OPERATIOir. 
376 

6321 

598 

7294 
11 



EXAMPLES. 

1. What is the sum of the numbers 375, 6321 and 598. 
In this example, the small figure placed 
under the 4, shows how many are to be 
carried from the first column to the second, 
and the small figure under the 9, how many 
are to be carried from the second column 
to the third. 

In like manner, in the examples below, the small 
figure under each column, shows how many are to be 
carried to the next column at the left Beginners had 
better set down the numbers to be carried as in the 
examples. 

(2.) . (3.) (4.) 

96972 9841672 81325 

3741 793139 6784 

9299 888923 2130 



110012 

2221 



Sum 11523734 

221111 



Sum 90239 

1110 



PROOF OF ADDITION. 



§ Iff. Begin at the right hand figure of the upper line, 
and add all the columns downwards, carrying from one 
column to the other, as before. If the two results agree 
the work is supposed right 



SECOND PROOF. 



Draw a line under the upper number. Add the lower 
numbers together, and then add their sum to the upper 
number. If the last sum is the same as the sum total, first 
found, the work may be regarded as right. 

Q, What do the small figures under the columns denote ? How do 
you prove addition by the first method ? How do you prove addition 
by the second method ? 
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84878 

3750 

87 

328 

17 

327 

Sum 39087 

4509 -^ 



BXAMPLSS. 

(2.) 
22345 

67890 

8752 

340 

350 

78 

Sum 99755 
77410-^ 



(3.) 
23456 1 

78901 
23456 
78901 
23456 
78901 

Sum 307071 

283615 



Proof 39087 



Proof 99755 Proof 307071 



(4.) 


(5.) 


(6.) 


672981043 


91278976 


8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 


2685 



787676921 



100570011* 



15371781930 



7. Add 8635, 2194, 7421, 5063, 2196, and 1245 to- 
gether, ^ns, 

8. Add 246034, 298765, 47321, 58653, 64218, 5376, 
9821, and 340 together. Aru, 730528. 

9. Add 27104, 32547, 10758, 6256, 704321, 730491, 
2787316, and 2749104 together. Ans. 

10. Add 1, 37, 29504, 6790312, 18757421, and 265 
together. Ans. 25577540. 

11. Add 562163, 21964, 56321, 18536, 4340, 279, and 
83 together. Ans. 

12. What is the sum of the foUowmg numbers : viz., 
Seventy-five; one thousand and ninety-five; six thousand 
four hundred and thirty-five ; two hundred and sixty-seven 
thousand; one thousand four hundred and fifty-five; 
twenty seven millions and eighteen; two hundred and 
seventy millions and twenty-seven thousand. 

Ans. 29730307a 
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APPLICATIONS. 

1. How many days are there in the twelve calendar 
months ? January has 31, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, Octo- 
ber 31, November 30, and December 31. ^dns, 365 days, 

2. A merchant on settling his accounts finds that he 
owes A 60 dollars, B 150 dollars, G 240 dollars, and to D 
100 dollars. How much does he owe in all ? 

JlfU. 

3. What is the total weight of seven casks of merchan- 
dise : viz. No. 1, weighing 960 pounds. No. 2, 725 pounds, 
No. 3, 830 pounds. No. 4, 798 pounds. No. 5, 698 pounds, 
No. 6, 569 pounds No. 7, 987 pounds ? 

Ans, bb67 pounds. 

4. A man borrowed a sum of money and paid in part 
267 dollars, and afterwards paid the remainder 325 dollars : 
How much did he borrow ? Jlns. dollars, 

6. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen; on the 10th, 2500 
yards; on the 25th, 600 yards; on the day following, 
7500 yards ; and on the three last days of the month, 1325, 
yards each day: What was the whole amount entered 
during the month ? Jins, yards 

6. A farmer has his live stock distributed in the follow- 
ing manner: in pasture No. 1, there are 5 horses, 14 
cows, 8 oxen, and 6 colts ; in pasture No. 2, 3 horses, 4 
colts, 6 cows, 20 calves, and 12 head of young cattle; in 
pasture No. 4, 320 sheep, 16 calves, 2 colts, and 5 head 
of young cattle. How much live stock had he of each 
kind, and how many head had he altogether ? . 

Ans, 8 horsesy 20 cowsj 8 oxen^ 12 coltSy 36 
ealvesj 17 hecid of young cattle^ and 320 
sheep. Total live stock, 421 head, 

7. What is the interval of time between a transaction 
which happened 125 years ago, and one that will happen 
267 years hence ? •dns, years. 

8. An army consists of 4000 foot soldiers, 4006 cavaliy 
or horse, 3093 artillery-men, 1224 riflemen, 1400 pioneers 
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and 200 miners : What is the whole number of men in 
theamiy? Jins. 13923. 

9. The mail route from Albany to New-York is 144 
miles, from New-York to Philadelphia 90 miles, from 
Philadelphia to Baltimore 98 miles, and from Baltimore to 
Washington City 38 miles: What is the distance from 
Albany to Washington ? Ans. miles^ 

10. Suppose a man was bom oh the 1st of January,. 
1795 : When will he be 85 years old ? Jins. In 1880. 

11. A man dying leaves his only daughter nine hundredl 
and ninety-nine dollars, and to each of three sons two» 
hundred dollars more than he left the daughter. What 
was each son's portion, and what the amount of the whole 
estate ? j? 5 ^^^ son's part dollars. 

' I Whole estate dollars, 

12. What was the whole number of inhabitants in the 
United States in 1840; there being in Maine 501,793; 
New Hampshire 284,574 ; Vermont 291,948; Massachu- 
setts 737,699; Rhode Island 108,830 ; Connecticut 309,978; 
New-York 2,428,921; New-Jersey 373,306; Pennsyl- 
vania 1,724,033; Delaware 78,085 ; Maryland 469,232, 
Virginia 1,239,797; North Carolina 753,419 ; South Caro- 
lina 594,398; Georgia 691,392; Alabama 590,756 ; Mis- 
sissippi 375,651 ; Louisiana 352,411 ; Tennessee 829,210 
Kentucky 779,828; Ohio 1,519,467; Indiana 685,866 
nUnois 476,183 ; Missouri 383,702 ; Arkansas 97,574 
Michigan 212,267; Florida 54,477 ; Wisconsin Territory 
30,945; Iowa Territory 43,112; District of Columbia 
48,712 ; Naval Service 6,100 ? Ans. 17,068,666. 
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§ IB. John has 6 apples and Charles has 4. How many 
more apples has John than Charles ? Am, 2. 

Two is called the difference between the number of 
apples which John has, and the number of apples which 
Charles has. 

Subtraction is finding the difference "between two 

numbers, 

2 
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The larger of the two numbers is called the minuend^ the 
lesser is called the subtrahend^ and their difierence is called 
the remainder. 



is the 



What is Subtraction ? What is the larger number called ? What 
e smaller number called ? What is the difference called ? 



§ 17. James has 8 pears and gives 5 to William : how 
many has he left ? Jins, 3. 

Q, Which number is the minuend t Which the subtrahend t Which 
the remainder t 

§ 18. The sign — , is called minus^ a term signifying 
less. When placed between two numbers it denotes that 
the one on the right is to be taken from the one on the left 

Thus, 6—4=2, denotes that 4 is to be taken from 6. 
Here 6 is the minuend, 4 the subtrahend, and 2 the re- 
mainder. 

When the numbers are small, their difierence is apparent, 
and instead of saying, 6 minus 4 equals 2, we say, 4 from 
6 leaves 2. 



Q, What is t|ie sisn of subtraction ? What is it called? What does 
the term si^ify ? When placed between two numbers what does it 
denote ? When the numbers are small how do you read them, as 6—4 f 



§ 10. The following table should be committed to 
memory, and read, two from two naught remains ; two from 
three, one remains, &c. 

SUBTRACTION TABIuE, 

^—2=0 3—3=0 4—4=0 5—5=0 

3—2=1 4—3=1 5—4=1 6—5=1 

4—2=2 5—3=2 6—4=2 7—5=2 

5—2=3 6—3=3 7—4=3 8—5=3 

6—2=4 7—3=4 8—4=4 9—5=4 

7—2=5 8- -3=5 9—4=5 10—5=5 



8—2=6 9—3=6 10—4=6 11—5=6 

9—2=7 10—3=7 11—4=7 12—5=7 

10—2=8 11—3=8 12—4=8 13—5=8 

11—2=9 12—3=9 13—4=9 14—5=9 

12—2=10 13—3=10 14—4=10 15—5=10 



muarrBAcncN op sokplk nvmbbbs. 
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7—7= 



0— 6» 



1 
=2 
=3 

4 
»5 
»6 
=7 

«10 



10—7= 

11—7: 

12—7: 
13—7= 
14—7= 



16—7: 
17—7: 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 



>1 
^2 
^3 

^4 
:5 
^6 

t7 
:8 

:9 

ao 



0— 9i 



.0 
il 
i2 

>3 
t4 
>5 
^6 
t7 
t8 
t9 
tlO 



la— 2=s 



11—6 
18—9 



10 

how many? 

how many? 

how many ? 
— how many ? 
ss how many? 



17—7= 
16—8= 

19—9: 
20—4: 

13—7: 

14—2: 



how 
how 
how 
how 
how 
how 



many? 
many? 
many? 
many? 
many? 
many? 



EXAMPLES. 



OPERATION. 

869 Minuend. 
327 Subtrahend. 

542 Remainder. 



1. From the number 869 subtract 327. 
We begin at the right hand figure 

of the lower line, and say, 7 from 9 

leaves 2: set down the 2 under the 

7. Proceeding to the next column, 

we say, 2 from 6 leaves 4 : set down 

the 4, and then say, 3 from 8 leaves 5. Thus, 542 is the 

remainder, or true difference between the numbers. 

2. From 654 subtract 472. 
Beginning at the lower figure on the 

right we say, 2 from 4 leaves 2: set 

down the 2. At the next step we meet 

a difiiculty ; for, we cannot subtract 7 

from 5. We avoid this difficulty, thus. 

Ten units in the second place are equal 

to one unit of the third place § 8. 

Therefore, if we add 10 to the 5 and 

diminish 6 by 1 the value of the upper 

line will not be changed. The numbers are so written at 

the right 



OPERATION. 



g a| g a- 

654 5154 

472 4 72 

182 1 82 



OFERATIOX* 
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Now, instead of 8a3riiig 7 from 5, we say, 7 from 15 
leaves 8 : set down the 8, and then say, 4 from 6 leaves 1. 
The remainder is, therefore, 182. 

Now, if instead of diminishing the 6 hy 1, we had in- 
creased the 4 under it by 1, and subtracted 5 from 6, the 
remainder would have been the same. Therefore, 

When a figure of the subtrahend is greater than the one 
directly over it^ suppose 10 to be added to the xvpiper figure. 
Let the lower figure be then taken from the number thus 
arising^ and add I to the next figure of the subtrahend 
b^ore it is subtracted from the figure directly above it. 
This is called borrowing 10. 

Q. When a figure of the aubtral^end is greater than the one of the 
minuend directly above it, what do you do ? What is this called ? 

3. From 6354 subtract 4627. 
In this example, we say, 7 from 

14 leaves 7: 1 carried to 2 is 3, 
3 from 5 leaves 2: 6 from 13 
leaves 7 : 1 carried to 4 is 5, 5 from 
6 leaves 1. The remainder, there- 
fore, is 1727. 

4. From 60204 subtract 32861. 
In this example, we say, 1 from 4 

leaves 3: 6 from 10 leaves 4: 1 carried 
to 8 is 9, 9 from 12 leaves 3 : 1 carried 
to 2 is 3, 3 from 10 leaves 7: 1 carried 
to 3 is 4, 4 from 6 leaves 2. 

From these examples, we may deduce the following 
general 

RUTE. 

§ 30. 1. Set down the less number under the greater^ so 
that units shall fall under units^ tens under tens^ hundreds 
undftr hundreds, Sfc, and draw a line beneath them. 

n. Then, beginning at the right hand, subtract each 
figure from the one directly over i/, and set down the re- 
mainder. 

III. But if the upper figure be the least, suppose it to be 
increased by 10 : then make the subtraction, set down the 
remainder, and carry \ to the next figure of the subtrahend. 



6354 513414 
4627 4 62 7 



1727 1 72 7 



OPERATIOir, 

60204 
8286 1 

27343 
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PROOF. 

Add the remainder to the subtrahend. If their snm is 
equal to the minuend the work may be regarded as right. 

Q. How do you set down the numbers for subtraction ? Where do 
you beg;m to subtract? How do you subtract? How do you prove 
subtraction ? 



EXAMPLES. 



Minuends 
Subtrahends 

Remainders 

Proofs, 



(1.) 
8592678 

1078953 
7513725 

8592678 



(2.) 
67042139 
9756783 



(3.) 
219067803 

104202196 



67942139 



219067803 



(4.) (5.) 
10000 30000 
4 999 9 

Remainders, 9996 



(6.) 
67987 
40000 



(7.) 
100000 

1 



(8.) 
87000 
100» 

85991 



9. From 2637804 take 2376982. Aru. 

10. From 3762162 take 826541. ^915.2935621. 

11. From 78213609 take 27821890. Arts. 

12. From thirty thousand and ninety-seven, take one 
thousand six hundred and fifty-four. Ans, 28443. 

13. From one hundred million two hundred and forty- 
seven thousand, take one million four hundred and nine. 

Jlns, 

14. Subtract one from one million. Arts. 

APPLICATIONS. 

1. Suppose John were born in eighteen hundred and 
fifteen, and James in eighteen hundred and twenty-five : 
what is the difference of their ages ? Ans, 10 years. 

2. A man was bom in 1785 : what was his age in 1830 ? 

Ans. years, 

3. Suppose I lend a man 1565 dollars, and he dies, 
owing me 450 dollars : how much had he paid me ? 

Ans, 1115 dollars. 
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4. In five bags are difierent snms of money to the 
amount in all of 1000 dollars. In the first there are 100 
dollars; in the second, 314 dollars; in the third, 143 
dollars ; and in the fourth, 209 dollars : how many dollars 
does the fifth contain ? Aru. dollars. 

5. America was discovered by Christopher Columbus in 
the year 1492. What number of years has since elapsed ? 

6. George Washington was bom in the year 1732, and 
died in 179.9 : how old was he at the time of his death ? 

Ans, years. 

7. The declaration of independence was published July 
4th, 1776 : how many years to July 4th, 1838 ? 

Ans. years. 

8.' By the census of 1840, it appeared, that the white 
population of the United States was 14,189,108, and the 
number of blacks 2^73,458 : how much did the white po- 
pulation exceed the black ? Ans. 11,3^15,650. 

9. In 1840 there were in the State of New York 
2,428,921 inhabitants, and in the State of Pennsylvania 
1,724,033 inhabitants : how many more inhabitants were 
there in New York than in Pennsylvania ? Ans. 

10. The revolutionary war began in 1775 ; the late war 
in 1812 : what time elapsed between their commence- 
ments ? Ans. years. 

11. In 1840 there were in New York, (which is the 
largest city in the United States,) 312,710 inhabitants, and 
in Philadelphia, ^the next largest city,) 258,037: how 
many more inhabitants were there in New York, than in 
Philadelphia ? Arts. 54,673. 

12. A man dies worth 1200 dollars; he leaves 504 to 
his daughter, and the remainder to his son : what was the 
son's portion? Ans. dollars, 

13. Suppose a gentleman has an income of 3090 dollars 
a year, and pays for taxes 150 dollars, and expends besides 
253 dollars : how much does he lay up ? 

Ans. dollars. 

. 14. A merchant bought 500 barrels of flour for 3500 

dollars ; he sold 250 barreb for 2000 dollars : how many 
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barrels remained on hand, and how much must he sell 
them for, that he may lose nothing ? 

Ans, 250 barrels remained, and he 
must sell for 1500 dollars, 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one person, 
27580 yards of another, and 375 yards of a third : he sells 
1050 yards to one customer, 6974 yards to another, and 
10462 yards to a third: how many yards has he re- 
maining P .^715. 

2. A person borrowed of his neighbour at one time 
355 dollars, at another time 637 dollars, and 403 dollars 
at another tune: he then paid him 977 dollars. How 
much did he owe him ? Ans. 418. 

3. I have a fortune of 2543 dollars to divide among my 
four sons, James, John, Henry, and Charles. I give 
James 504 dollars, John 600 dollars, and Henry 725 : 
how much remains for Charles ? Jins. dollars. 

4. I have a yearly income of ten thousand dollars. I 
pay 275 for rent, 220 dollars for fuel, 35 dollars to the 
doctor, and 3675 dollars for all my other expenses : how 
much have 1 left at the end of the year ? Ans. 5795. 

5. A man pays 300 dollars for 100 sheep, 95 dollars 
for a pair of oxen, 60 dollars for a horse, and 125 dollars 
for a chaise. He gives in return 100 bushels of wheat 
worth 125 dollars, a cow worth 25 dollars, a colt worth 40 
dollars, and pays the rest in cash : what amount of money 
does he pay ? Ans, dollars. 
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§81. If Charles gives 2 cents apiece for two oranges : 
how much do they cost him ? Ans, 4 cents. 

If Charles gives 2 cents apiece for 3 oranges : how 
much do they cost him ? Ans. cents. 
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If he gives 2 cents apiece for 4 oranges: how much 
do they cost him ? Jlru. 8 centSk 

If he give 2 cents apiece for 5 oranges : how much do 
they cost him? Ana. 10 cents. 

The cost in each case, may be obtained by adding the 
price of the separate oranges; thus, 

. 2+2as:4 cents, the cost of 2 oranges, 
2+2+2sb6 cents, the cost of 3 oranges, 
2+2+2+2a:8 cents, the cost of 4 oranges, 
2+24*2+2+2==10 cents, the cost of 5 oranges. 

In the first case 2 is repeated ttoo times^ in the second 
case it is repeated three timesj in the third, four timesj and 
in the fourth it is repeated Jive times; and in a similar 
manner any number may be repeated as often as we 
please by adding it continually to itself. 

Multiplication is a short method of repeating one 
number as many times as there are units in another. 

The number to be repeated is called the multiplicand. 

The number denoting how many times the multiplicand 
is to be repeated, is called the multiplier. 

The number arising from repeating the multiplicand as 
many times as there are units in the multiplier, is called 
the product. 

The multiplicand and multiplier are called factors^ or 
producers of the product. 

The sign x, placed between two numbers, denotes that 
they are to be multiplied together. It is called, the sign 
of multiplication. 

Q, What is multiplication ? What is the number called which is to 
be repeated ? What does the muhii)lier denote ? What is the product ? 
In the case of the two oranges, which is the multiplicand ? Which ia 
the multiplier ? Which is the product 7 In the case of three oranges, 
which is tne multiplicand, whicn the multiplier, and which the product ? 
What are the multiplicand and mulripUer called ? How do you denote 
that two numbers are to be multiphed together 7 What is the sign 
called. 
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BRJI^TIPIiICATION TABI<£. 



1 times is 

1 time» 1 is 1 

1 times 2 is 2 

1 times 3 is 3 

1 times 4 is 4 

1 times 5 is 5 

1 times 6 is 6 

1 times 7 is 7 

1 times 8 is 8 

1 times 9 is 9 

1 times 10 is 10 

1 times 11 is 11 

1 times 12 is 12 



2 times 
2 times 1 
2 times 2 
2 times 3 
2 times 4 
2 times 5 
2 times 6 
2 times 7 
2 times 8 
2 times 9 
2 times 10 
2 times 1 1 
2 times 12 



are 
are 2 
are 4 
are 6 
are 8 
are 10 
are 12 
are 14 
are 16 
are 18 
are 20 
are 22 
are 24 



3 times 
3 times 1 
3 times 2 
3 times 3 
3 times 4 
3 times 5 
3 times 6 
3 times 7 
3 times 8 
3 times 9 
3 times 10 
3 times 1 1 
3 times 12 



are 
are 3 
are 6 
are 9 
are 12 
are 15 
are 18 
are 21 
are 24 
are 27 
are 30 
are 33 
are 36 



4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 



Oare 

1 are 4 

2 are 8 

3 are 12 

4 are 16 

5 are 20 

6 are 24 

7 are 28 

8 are 32 

9 are 36 

10 are 40 

11 are 44 

12 are 48 



5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 



are 

1 are 5 

2 are tO 

3 are 15 

4 are 20 

5 are 25 
Oare 30 

7 are 35 

8 are 40 

9 are 45 

10 are 50 

11 are 55 

12 are 60 



6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 



are 

1 are 6 

2 are 12 

3 are 18 

4 are 24 

5 are 30 

6 are 36 

7 are 42 

8 are 48 

9 are 54 

10 are 60 

11 are 66 

12 are 72 

2* 



7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 



are 

1 are 7 

2 are 14 

3 are 21 

4 are 28 

5 are 35 

6 are 42 

7 are 49 

8 are 56 

9 are 63 

10 are 70 

11 are 77 

12 are 84 



8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 



Oare 

1 are 8 

2 are 16 

3 are 24 

4 are 32 

5 are 40 

6 are 48 

7 are 56 

8 are 64 

9 are 72 

10 are 80 

11 are 88 

12 are 96 



9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 



are 

1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 




9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



12 are 108 
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10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 



Oare 
lare 10 

2 are 20 

3 are 30 

4 are 40 

5 are 50 
Oare 60 

7 are 70 

8 are 80 
Oare 90 

10 are 100 

11 are 110 

12 are 120 



11 times 
1 1 times 
11 times 
1 1 times 
1 1 times 
11 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 



Oare 


12 times 


are 


lare 11 


12 times 


1 are 12 


2 are 22 


12 times 


2 are 24 


3 are 33 


12 times 


3 are 36 


4 are 44 


12 times 


4 are 48 


5 are 55 


12 times 


5 are 60 


B^re 66 


12 times 


6 are 72 


7 are 77 


12 times 


7 are 84 


8 are 88 


12 times 


8 are 96 


Oare 99 


12 times 


9 are 108 


lOarellO 


12 times 10 are 120 


11 are 121 


12 times 11 are 132 


12 are 132 


12 times 12 are 144 



EXAMPLES. 



1. Let it be required to multiply 4 by 2. Here 4 is the 
multiplicand and 2 is the multiplier, and it is required to 
find Uie product, which is the number arising from repeat- 
ing 4 two times. 



The product of 4 by 2 is found 
by multiplication or by adding two 
4's togedier. 



OPERATION. 

Q, a, 4 

-3 3 4 
jg j| 

4X2=8 Product 



2. Let it be required to multiply 4 by 3, and also to 
multiply 5 by 3. 



OPERATION. 




4 
4 

l2 Product. 



OPERATION. 



;a va 
2 2 

6X 3: 



5 
5 

15 Product 



From these examples we see, that the product of 4 mul- 
tiplied by 3 is 12, the number which arises from adding 
three 4's together; and that the product of 5 by 3 is equal to 
15, the number which arises from adding three 5'8 together. 
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We see from the above examples, that any product may 
be found by setting down the multiplicand as many times 
as there are units in the multiplier, and adding all the num- 
bers together. 
Multiplication is therefore a short method of addition, 

Q. How may any product be found f What may multiplication be 
considered f 

§ 33. In the example in which 
5 was multiplied by 3, the pro- 
duct was 15. Now, had we mul- 
tiplied 3 by 5, the product would 
still have been 15. For, place as 
many ones in each horizontal row 
as there are units in the multipli- 
cand, and make as many rows as there are units in the 
multiplier : the product will then be equal to the whole 
number of ones: viz., 15. But if we consider the num- 
ber of ones (3) in a vertical row to be the multiplicand, 
and the number of vertical rows (5) the multiplier, the 
product will still be the whole number of ones : viz., 15. 
Hence, 

Either of the factors may be used as the multiplier with' 
out altering the product. For example. 



OPERATION. 
5. 








1111 
1111 
1111 


1 
1 
1 



3x7=7x3=21 

9x5=5x9=45 

and, 8x7=7x8=56 



also, 6x3=3x6=18. 
also, 8x6=6x8=48. 
also, 5x7=7x5=35. 



Q. Is the product of two numbers altered by changing the multipli- 
cand into the multiplier, and the multipher into the multiplicand ? Is 



7 multiplied by 8 the same as 8 multiplied by 7 f 

3. Multiply 236 by 4. 

First set down the 236, then place 
the 4 under the unit's place 6, and draw 
a line beneath it. Then multiply the 
6 by 4 : the product is 24 units ; set 
them down. Next multiply the 3 tens 
by 4 : the product is 12 tens ; set down 
the 2 under the tens of the 24, leaving 
the 1 to the left, which is the place of 



OPERATION. 

236 
4 

24 units. 
12 tens. 
8 hundreds. 

944 
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OPERATION. 

236 

4 

"944" 



OPERATION, 
627 

84 

2508 
5016 

52668 



hundreds. Next multiply the 2 by 4 : the product is 8, 
which being hundreds, is set down under the 1. The 
sum of these numbers, 944, is the entire product 

The product can also be found, thus: 
say 4 times 6 are 24 : set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14 : set down the 4, and then say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 

4. Multiply 627 by 84. 
Multiply by the 4 units, as in the last 

example. Then multiply by the 8 tens. 
The first product 56, is 56 tens; the 6, 
therefore, must be set down under the 0, 
which is the place of tens, and the 5 car- 
ried to the product of the -2 by 8. Then 
multiply the 6 by 8, carrying the 2 from 
the last product, and set down the result 50. The sum of 
the numbers 52668, is the required product 

5. Multiply 506 by 302. 
In this example, we say, 2 times 6 are 

12 : then set down the 2, and say, 2 times 

O are and 1 to carry make 1. Set down 

the 1, and say, 2 times 5 are 10 : set down 

the 10. Then beginning with the 0, we 

say, times 6 is : set down the 0. Then 

say, times is ; set down the 0, and 

then say, times 5 is 0. Then multiply 

by the 3 hundreds and set down the first figure 8 in the 

place of hundreds, and place the other figures to the left 

When an appears in the multiplier^ we need not mid'' 
tiply by itj since each of the products is (i\ hut when we 
multiply by the next figure to the left^ we must observe to set 
the first Jigure of the product directly under its multiplier. 

Thus, we have placed 8 directly under the multiplier 3. 

Q. When an is found in the multiplier need you multiply by it ? 
When you multiply by the next figure to the left, where do you place 
the first figure of the product ? 



OPERATION. 

506 
302 

1012 
000 
1518 

152812 
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CASE I. 

§ 9S. When the multiplier does not exceed 12. 

I. Set down the multiplicand and under it set the multi- 
plier^ so that units shall fall under uniis^ and draw a line 
beneath. 

II. Multiply every figure of the multiplicand by the muU 
tiplier^ setting down and carrying as in addition. 





EXAMPLES. 




(1.) 

867901 


(2.) 
278904 


(3.) 
678741 


3021945 


1 


2 


3 


4 


867901 






12087780 


(5.) 
28432 


(6.) 
82798 


(7.) 
6789 


(8.) 
49604 


8 
227456 


9 


U 


12 
595248 



Q. When the multiplier does not exceed 12, how do you set it 
down f How do you multiply by it f 

CASE IL 

§ 34. When the multiplier exceeds 12. 

RUEE. 

I. Set down the multiplier under the multiplicand^ so that 
units shall fall under urdts^ tens under tens^ fyc,^ and draw 
a line beneath. 

II. Begin with the right hand figure^ and multiply all the 
figures of the multiplicand by each figure of the multiplier^ 
and when any of the products exceeds 9, set down and carry 
to the next product as in addition ; observing to write the 
first figure of each product directly under iu multiplier. 

III. Add up the several products and their' sum will be 
the product sought. 

Note. There are three numbers in every multiplication. 
First, the multiplicand : second, the multiplier : and third, 
the product 
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PROOF OF MULTIPLICATION. 

Write the multiplicand in the place of the multiplier, 
and find the product as before : if &e two products are the 
same, the work is supposed right. 

Q. When the multiplier exceeds 12, how do you set it down f How 
do you multiply by it f How do you add up f How many numbers 
are there in every multiplication f Name them ? How do you prove 
multiplication f 



EXAMPLES. 



1. Multiply 365 by 84: also, 37864 by 209. 



(1.) 
Multiplicand 365 

Multiplier 84 

1460 
2920 



(2.) 
37864 
209 



(3.) 
34293 

74 



(4.) 
47042 

91 



Product. 30660 



(5.) 
46834 
406 



(6.) 
679084 
126 



(7.) 
1098731 

1987 



4280822 

(8.) 
8971432 
10471 



19014604 



93939864472 



9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 

24. Multiply 

25. Multiply 



12345678 by 32. 
9378964 by 42. 
1345894 by 49. 
576784 by 64. 
596875 by 144. 
46123101 by 72. 
61835720 by 132. 
718328 by 96. 
7128368 by 1440. 



Arts, 395061696. 
Ans, 

Ans. 65948806. 
Arts. 

Ana. 85950000. 
Ans, 

^fu. 8162315040. 
Ans. 
Ans, 10264849920. 



6795634 by 918546. 

Ans. 6242102428164. 
Ans. 



86972 by 1208. 
1065054 by 570. 
538362 by 9258. 
50406 by 8050. 
523972 by 15276. 
760184 by 16150. 
1055070 by 31456. 



Ans. 601380780. 

Ans. 

Ans. 405768300. 

Ans. 
Ans. 12276971600. 
Ans. 33188281920. 
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CASE in. 

§ 3S. When the multiplier is 1 and any number of 
ciphers after it, as 10, 100, 1000, &c. 

Placing a cipher on the right of a number changes the 
units place into tens, the tens into hundreds, the hundreds 
into thousands, &c., and therefore increases the number ten 
times. 

Thus, 5 is increased ten times by making it 50. So 
the addition of two ciphers increases a number one hunr 
dred times; the addition of three ciphers, a thousand 
times^ Sfc. 

Thus, 6 is increased a hundred times by making it 600, 
and 5 is increased a thousand times, by making it 5000. 

Hence, we have the following 

Place on the right of the multiplicand as many ciphers as 
there are in the multiplier^ and the number so formed will 
be the required product. 

Q. If you place ona cipher on the right of a number, what effect has 
it on its value ? If you place two, what effect has it ? If you place 
three ? And for any number of ciphers, how much will eacn iiicrease 
it f How do you multiply by 10, 100, 1000, &c. ? 

EXAMPLES. 

1. Multiply 254 by 10. Ans. 2540. 

2. Multiply 648 by 100. ^ns. 

3. Multiply 7987 by 1000. Jlns. 7987000. 

4. Multiply 9840 by 10000. Jlns. 

5. Multiply 3750 by 100. Ans. 375000. 

CASE lY. 

§ 36. When there are ciphers on the right hand of one 
or both of the factors. 

RUI<E. 

jyeglect the ciphers and multiply the significant figures: 
then place as many ciphers to the right hand of the product^ 
as there are in both (f the factors. 

Q. When there are ciphers on the right hand of both the fiictors, 
how do you multiply ! 
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(1.) 

76400 
24 



EXAMPLBS. 

(2.) 
7532000 
580 



(3.) 
416000 
357000 



1833600 



148512000000 



4. 4871000X270000. 

5. 296200x875000. 

6. 3456789x567090. 

7. 21200x70. 

8. 359260x304000. 

9. 7496430x695000. 



Jins. 1315170000000. 

Ans. 196031047401a 

Arts. 109215040000. 
Ans. 5210018850000. 



CASE V. 



§ 37. When the multiplier is a composite number. 

A or mposite number is one that may be produced by 
the multiplication of two or more numbers, which are 
called the components or factors. Thus, 2x3=6. Here 
6 is the composite number, and 2 and 3 are the factors, 
or components. The number 16=8x2: here 16 is a 
composite number, and 8 and 2 are the factors ; and since 
4x4s=16, we may also regard 4 and 4 as factors or com- 
ponents of 16. 

Q. What is a composite number f Is 6 a composite number ? What 
are its components or factors ? What are the factors of the composite 
number 16 ? What are the factors of the coniposite number 12 f 

EXAMPLES. 

1. Let it be required to multiply 8 by the composite 
number 6, in which the factors are 2 and 3. 



8 



;o 



1 
1 
1 
1 
1 
1 



J|2X8= 



16 


8 


3 


3 


48 


24 




2 




48 



If we write 6 horizontal lines with 8 units in each, it 
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is evident that the product of 8x6ss48, the number of 
units in all the lines. 

But let us first connect the lines in sets of 2 each, as on 
the right; there will then be in each set 8x2=16; or 16 
units in each set Biit there are 3 sets; hence, 16x3^48, 
the number of units in all the sets. 

If we divide the lines into sets of 3 each, as on , the 
left, the number of units in each set will be equal to 
8x3s324, and there being 2 sets, 24x2=48, the whole 
number of units. As the same may be shown for all num- 
bers we have the following 

RUI.E. 

WTien the multiplier is a composite number, multiply hy 
each of the factors in sueeessum, and the last product will 
he the entire product sought. 

EXAMFLES. 

1. Multiply 327 by 12. 

The factors of 12, are 2 and 6, or they are 3 and 4, or 
they are 3, 2 and 2: for, 2x6=12, 3x4=12, and 
3x2x2=12. 

327 327 327 

6 3 3 



1962 
2 


981 
4 


981 
2 


Product 3924 


3924 


1962 
2 

Product 3924 



2. Multiply 5709 by 48 ; the factors being 8 and 6, or 
16 and 3. ^Ans, 

3. Multiply 342516 by 56. Ans. 19180896. 

4. Multiply 209402 by 72. £ns. 

5. Multiply 937387 by 54. Ans. 50618898. 

6. Multiply 91738 by 81. Ans. 

7. Multiply 3842 by 144. Ans. 553248. 

APFLICATIONS. 

1. There are ten bags of coffee, each containing 48 
pounds : how much coffee is there in all the bags ? 

Ans, Ihs, 
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2. There are 20 pieces of cloth each containing 37 yards ; 
and 49 other pieces, each containing 75 yards : how many 
yards of cloth are there in all the pieces ? 

Jlns. 4415 yards, 

3. There are 24 hours in a day, and 7 days in a week : 
how many hours in a week ? Ans. hours. 

4. A merchant huys a piece of cloth containing 97 yards, 
at 3 dollars a yard : what does the piece cost him? 

Ans, dollars, 

5. A farmer bought a farm containing 10 fields; three of 
the fields contained 9 acres each ; three other of the fields 
12 acres each ; and the remaining 4 fields, each 15 acres : 
how many acres were tliere in the farm, and how much did 
the whole cost at 18 dollars an acre ? 

/^ ( The farm contained 123 acres. 
^^' I It cost 2214 dollars, 

6. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how many gallons of molasses were 
iherQ in the parcel ? Ans. gallons. 

7. Suppose a man were to travel 32 miles a day : how 
far would he travel in 365 days ? Ans. 11680 miles, 

8. In a certain city, there are 3751 houses. If each house 
on an average contains 5 persons, how many inhabitants 
are there in the town ? Ans, inhabitants. 

9. When a person sells goods he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid ; such bills 
are usually called Bills of Parcels. 

BILLS OF PiLRCELS. 

Mw-York^ Oct. 1, 1838. 
James Johnson Bought of W. Smith. 

4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at 17 dolls, per firkin - - - 

4 Boxes of raisins at 3 dolls, per box - - - - 
36 Bags of cofiee at 16 dolls, each - . - . . 
14 Hogsheads of molasses at 28 dolls, each. - - - 

Amount 1211 dollars. 

Received the amount in full, 

W. SmUh. 
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Hartford^ JVor. 1, 1837. 
James Hughes Bought of W. Janes. 

27 Bags of cofifee at 14 dolls, per bag .... 
18 Chests of tea at 25 dolls, per chest .... 
75 Barrels of shad at 9 dolls, per barrel .... 
87 Barrels of mackerel at 8 dolls, per barrel - - . 
67 Cheeses at 2 dolls, each -----... 
59 Hogsheads of molasses at 29 dolls, per hogshead, 

Amount 4044 dollars. 
Received the amount in full, for W. Jones^ " 

per James Cross. 
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OPERATION'. 
12 

_4 
8 Ist remain. 

4 2d remain. 
_4 

3d remain. 



§ S8* Charles has 12 apples, and wishes to divide 
them equally between his four brothers. 

He gives one to each, which takes 4. 
Subtracting 4 from 12, 8 remains. He 
then gives another to each, which takes 
4 more. Subtracting this 4 from 8 leaves 
4. He then gives one more to each, 
which takes dl his apples, and leaves 
nothing. He has then divided them 
equally, and found that 12 contains 4, three 
times, for he has three times subtracted 4 
from 12. 

Suppose he had 28 apples and wished to divide them 
equally among 8 boys. 

Giving each one, would take 8 and 
leave 20. Giving each one, a second 
time, would take 8 and leave 12. Giving 
each one, a third time, would take 8 and 
leave 4. Hence, 8 is contained three 
times in 28, and there are 4 over. 

By continued subtraction we can al- 
ways find how many times one number is 
contained in another, and also, what is 
left when it is not contained an exact number of times. 



OFERATIOir. 

28 

_S 

20 l8t remain. 
_8 

12 2d remain. 
_8 

4 3d remain. 
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We can arrive at the same result by a shorter method, 
called Division. 

Division teaches the manner of finding how many times 
a less number is contained in a greater. It is a short 
metliod of subtraction. 

The less number is called the divisor. 

The greater number is called the dividend. 

The number expressing how many times the dividend 
contains the divisor, is called the quotient. 

If there is a number left, it is called the remainder j 
which is always less than the divisor. 

There are three signs used to denote division. They 
are the following. 

18-7-4 expresses that 18 is to be divided by 4. 
^ expresses that 18 is to be divided by 4. 
4) 18 expresses that 18 is to be divided by 4. 

When the last sign is used, a curved line is also drawn 
on the right of the dividend to separate it from the quotient, 
which is generally set down on the right. 

Q. When Charles divides 12 apples equally, among his foiu* brothers, 
how many does he give to each ? How many times does 12 contain 
4 f In dividing 28 apples equally among 8 boys, how many does each' 
receive? How many remain f Which number is the dividend? 
Which the divisor f Which the quotient ? Which the remainder f 
What does division teach f What is the less number called ? What 
is the greater called f What is the answer called 7 What is the num- 
ber called which is left f Is this number greater or less than the (hvisor t 
How many signs are there m division ? Make them ? 

§ 39. Let the following table be committed to memory. 
It is read 2 in 2, 1 time ; 2 in 4, 2 times, &c. 
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2 


in 


2 1 


time 


3 in 3 1 


time 


4 in 


4 


1 


time 


2 


in 


4 2 


times 


3 in 6 2 


times 


4 in 


B 


2 


times 


2 


in 


6 3 


times 


3 in 9 3 


times 


4 in 


12 


3 


times 


2 


in 


8 4 


times 


3 in 12 4 


times 


4 in 


16 


4 


times 


2 


in 


io 5 


times 


3 in 15 5 


times 


4 in 


20 


5 


times 


2 


in 


12 6 


times 


3 in 18 6 


times 


4 in 


24 


6 


times 


2 


in 


14 7 


times 


3 in 21 7 


times 


4 in 


28 


7 


times 


2 


in 


16 8 


times 


3 in 24 8 


times 


4 in 


32 


8 


times 


2 


in 


18 9 


times 


3 in 27 9 


times 


4 in 


36 


9 


times 
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5 in 5 
5 in 10 
5 in 15 
5 in 20 
5 in 25 
5 in 30 
5 in 35 
5 in 40 
5 in 45 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



6 in 6 
6 in 12 
G in 18 
6 in 24 
6 in 30 
G in 36 
6 in 42 
6 in 48 
6 in 54 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



7 in 7 

7 in 14 

7 in 21 

7 in 28 

7 in 35 

7 in 42 

7 in 49 

7 in 56 

7 in 63 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



8 in 
8 in 
8 in 
8 
8 in 
8 
8 
8 
8 



m 
in 



m 
in 



9 
9 
9 
9 
9 in 



m 
in 
in 
in 



m 



9 

9 in 

9 in 

9 in 



m 
in 
in 

in 
in 
in 
in 




8 

16 
24 
32 
40 
48 6 
56 7 
64 8 
72 9 



1 
2 
3 

4 
5 



time 

times 

times 

times 

times 

times 

times 

times 

times 



9 
18 
27 
36 
45 
54 6 
63 7 
72 8 
81 9 



1 
2 
3 

4 
5 



time 

times 

times 

times 

times 

times 

times 

times 

times 



10 
20 
30 
40 
50 



1 
2 
3 
4 
5 



n 



60 6 
70 7 
80 8 
90 9 



time 

times 

times 

times 

times 

times 

times 

times 

times 



2 
2 
2 
2 
2 
2 
2 
2 
2 



25 

36-^- 

72 

54- 

60 

96 

108 



n 11 
n 22 
n 33 
n 44 
n 55 
n 66 
n 77 
n 88 
n 99 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



n 12 
n 24 
n 36 
n 48 
n 60 
n 72 
n 84 
n 96 
nl08 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



5 or 
9 or 

8 or 

9 or 
5 or 

12 or 
12 or 



V- 



1. Divide 86 by 2. 

Place the divisor on the left of the divi- 
dend, draw a curved line between them, 
and a straight line under the dividend. 

Now, there are 8 tens and 6 units to be 
divided by'2. We say, 2 in 8, 4 times, 
which being 4 tens we write the 4 under 
the tens. We then say, 2 in 6, 3 times, 
which are three units, and must be written under the 6. 
The quotient therefore, is 4 tens and 3 units, or 43. 

Q. When you divide 8 tens by 2, is the quotient tens or units f 
When 6 units are divided by 2, what is the quotient ? 



OPERATION. 

2)86 
43 quotient. 
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2. Divide 729 by 3. 

In this example there are 7 hundreds 2 ofe ration. 
tens, and 9 units, all to be divided by 3. 3)729 

Now, we say 3 in 7, 2 times and 1 over. ~243 

Set down the 2, which is hundreds, under 

the 7. But of the 7 hundreds there is 1 hundred or 10 
tens not yet divided. We put the 10 tens with the 2 tens, 
making 12 tens, and then say, 3 in 12, 4 times, and write 
the 4 in the quotient, in the ten's place ; then say 3 in 9, 
3 times. The quotient therefore, is 243. 

Q. When the 7 hundreds are divided by 3, of what denomination is 
the quotient? To how many tens is the undivided hundred equal f 
When the 12 tens are divided by 3, what is the quotient ? When the 
9 units are divided by 3, what is the quotient ? 

3. Divide 729 by 9. 

In this example, we say, 9 in 7 we can- 
not, but 9 in 72, 8 times, which are 8 tens : 
then, 9 in 9, 1 time. 

The quotient is therefore 81. 

4. Divide 8040 by 8. 
In this example, we say 8 in 8, 1 time, 

and set 1 in the quotient. We then say 8 

in 0, times, and set the in the quotient : 

then say, 8 in 4, times, and set the in 

the quotient : then say, 8 in 40, 5 times, and set the 5 in 

the quotient The true quotient is therefore 1005. 

§ 30. It may be remarked that any nuQiber contains 1 
as many times as there are units in the number, or that if 
any number he divided by I ^ the quotient will be equal to 
the number itself, 

Q. How many times will any number contain If If any number 
be divided by 1, what is the quotient t 

CASE I. 

§ 3 1. Short Division, or when the divisor does not ex- 
ceed 12. 

RUIiE. 

I. Set dovm the divisor on the left of the dividend^ draw 
a curved line between them^ and a straight line under the 
dividend. 



OPERATION. 

9 )729 
81 



OFERATION. 

8)8040 
1005 
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II. Find how often the divisor is contained in the left 
handfigture or figures of the dividend^ and place the fisure 
so found under the straight line^for the first figure of the 
quotient. 

III. If there is no remainder^ divide thfi next figure of 
the dividend for the next figure of the quotient. But when 
there is a remainder consider it as tens^ to which add the 
next figure of the dividend^ regarded as units^ and divide 
this sum for the next figure of the quotient^ and do the same 
for each of the figures of the dividend. 

TV. When any of the figures or sums that are to he 
divided^ is less than the divisor^ set down in tJ^ quotient^ 
and to such number regarded as tens^ add the next figure oj 
the dividend considered as units^ and divide the sum for the 
next figure of the quotient. 

EXAMFLES. 

1. Let it be required to divide 36458 by 5. 



OPERATION. 

5 )36458 

7291—3 remain. 



In this example, we find the quo- 
tient to be 7291 and a remainder 3. 
This 3 ought in fact to be divided 
by the divisor 5, but the division 
cannot be effected, since 3 does not contain 5. The 
division must then be expressed by placing 5 under the 3, 
thus, f . The true quotient, theFefore, is 7291|, which is 
read, seven thousand two hundred and ninety-one, and three 
divided by fine. Therefore, 

Where there is a remainder after the division^ it may he 
written after the quotient^ and the divisor placed under it. 

Q. What is short division ? How do you set down the numbers to 
be divided f How do you divide ? Repeat the rule. If there is a re- 
mainder after division, how may it be written t 

EXAMPLES. 

(1.) (2.) (3.) 

8) 75890496 7)3505614 6) 95040522 

9486312 15840087 
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4 Divide 6794108 by 3. Jtns. 2264702|. 

5. Divide 21090431 by 9. Jins. 

6. Divide 2345678964 by 6. Ans. 

7. Divide 570196382 by 12. Jtns. 47616365A. 

8. Divide 67^97634 by 9. Ans. -5 remain. 

9. Divide 76436298 by 12. Ans. 2 remain. 

CASE II. 

§ 33. Long Division, or when the divisor contains 
several figures^. 

RUXE. 

I. Set down the divisor on the left of the dividend^ draw 
a curved line between thenij and also a curved line on the 
right of the dividend, 

II. J^Tote the fewest fgttres of the dividend, counted from 
the left hand, that will contain the divisor ; find how often 
they contain it, and set the figure in the quotient, 

III. Multiply the whole divisor hy this figure ; set the 
product under the first figures of the dividend, and subtract 
Ufrom them, 

IV. To the remainder annex the next figure of the divi" 
dend, then find how often the divisor is contained in this 
new number, and set the figure in the quotient, 

V. Multiply the whole divisor by the last figure of the 
quotient, and subtract the product from the last number con- 
taining the divisor. To the remainder annex the next 
figure of the dividend, and find the figures of the quotient 
in the same way, till all the figures of the dividend are 
brought down. 

Note 1. There are four numbers in division. First, the 
dividend; second, the divisor; third, the quotient; fourth, 
the remainder. 

Note 2. There are five operations in division. First, to 
write down the numbers ; second, find how many times : 
third, multiply ; fourth, subtract; fifth, bring down. 

, Q. How do you set down the numbers for division 7 What do yoa 
do next 7 What do you do next f What is the next step f How 
many numbers are there in division ? What are they f How many 
operations are there in division f Name them. 



DIVISION OF SIMPLE NUMBERS. 



59 



OPERATION. 



a 

V 






o 

a 



> 

Q Q 
327)11772(36 

981 

"1962 
1962 

0000 



EXAMPLES. 

1. Divide 11772 by 327. 

Having set down the divisor on the 
left of the dividend, it is seen that 327 is 
not contained in 117; but by observing 
that 3 is contained in 11, 3 times and 
something over, we conclude that the 
divisor is contained at least 3 times in 
the first four figures of the dividend. 

Set down the 3 in the quotient, and 
multiply the divisor by it ; we thus get 

98 1 which being less than 1 177, the quo- 

tient figure is not too great : we subtract 981 from the first 
four figures of the dividend, and find a remainder 196, which 
being less than the divisor, the quotient figure is not too small. 

Annex to this remainder the next ^^re 2, of the divi- 
dend. 

As 3 is contained in 19, 6 times, we conclude that the 
divisor is contained in 1962 as many as 6 times. Setting 
down 6 in the quotient and multiplying the divisor by it, 
we find the product to be 1962. Therefore the entire 
quotient is 36, or the divisor is contained 36 times in the 
dividend. 

Note 1. After multiplying by the quotient figure, if any 
one of the products is greater than the number supposed 
to contain the divisor, the quotient figure is too large, and 
must be diminished. 

Note 2. Wheh any one of the remainders is greater than 
the divisor, the quotient figure is too small, and must be 
increased by at least 1. 

Q. If any one of the products is too large, what do yon do f If any 
one of the remainders is ^eater than the divisor, what do you do t 

• 2. Divide 2756 by 26. 
We first say, 26 in 27 once, and ' 
place 1 in the quotient. Multiplying by 
1, subtracting, and bringing down the 5, 
we say .26 in 15, times, and place the 
in the quotient. Bringing down the 
6, we find that the divisor is contained 
m 156, 6 times. 

3 



OPERATION. 

26)2756(106 
26 

156 
156 
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Note. If after having annexed the figure from the divi- 
dend to any one of the remainders, the number is less than 
the divisor, the quotient, figure is 0, ivhich being written in 
the quotient, annex the next figure of the dividend and 
divide as before. 



DEMONSTRATION OF THE RULE OF DIVISION. 

§ 33. If 6 simple units be divided by 3, the quotient 
'will be 2. If 6 units of the 2d order, or 60, be divided by 

3, the quotient will be 2 tens, or 2 units of the 2d order. 
If 9 hundreds, or 9 units of the 3d order be divided by 3, 
the quotient will be 3 hundreds, or 3 units of the 3d order. 
So, in general, 

Tf units Xff any order he divided by simple units^ the vmU 
of the quotient will he of the same order as those of the 
dividend. 

Let us suppose, as an example, that it were required to 
divide 11772 by 327. 

We first consider, as we have a right operation. 

to do, that 11772 is made up of 1177 
tens and 2 units. We then divide the 
tens by the divisor 327, and find 3 tens 
for the quotient, by which we multiply 
the divisor and subtract the product from 
1177, leaving a remainder of 196 tens. To this number 
ive bring down the 2 units, making 1962 units. This 
-number contains the divisor 6 times : that is, 6 unit's times. 

When the unit of the first number which contains the 
divisor is of the 3d order, or 100, there will be 3 figures 
in the quotient; when it is of the 4th order there will be 

4, &c. ^ . 

Hence, the quotient found according to the rule, ex- 
presses the number of times which the dividend contains 
the divisor, and consequently is the true quotient 

Q, When the divisor is contained in simple units, what units will 
the quotient figure express 1 When the divisor is contained in tens, 
what units willthe quotient figure express f When it is contained in 
hundreds f In thousands ? 



327)11772(36 
981 

1962 
1962 
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PROOF OF DIVISION 



§ S4. Multiply the divisor by the quotient and add iu 
the remainder, when there is one : the sum should be equal 
to the dividend. 



EXAMPLES. 

1. Divide 67289 by 261. 

In this example, we find a quotient 
of 257 and a remainder of 212, which 
being less than the divisor will not con- 
tain it 

PROOF. 

261 Divisor. 
257 Quotient. 



1827 
1305 
522 

212 Remainder. 



OPERATION. 

261)67289(257 
522 

1508 
1305 



2039 
1827 



212 Rom. 



67289=the dividend : Hence, the work is right 



2. Divide 119836687 by 39407. 

OPERATION. 

39407)119836687(3041 
118221 

161568 
157628 



PROOF. 

39407 Divisor. 
3041 Quotient 



39407 
39407 



39407 
157628 
118221 



119836687 Dividend. 



Q, How do you prove division? 

PROOF OF MULTIPLICATION. 

§ 3S. When two numbers are multiplied together the 
multiplicand and multiplier are both factors of the product; 
and if the product be divided by one of the factors, the 
quotient will be the other factor. Hence, if the product 
of two numbers he divided by the multiplicand^ the quotieni 
wiH he the multiplier ; or^ifithe divided hy the multiplier^ 
the quotient will he I3ie multiplicand. 
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Q. If two numbers are multiplied together, what are' the fitctors of 
the product ? If the product be divided by one of the &ctorS| what 
will the quotient be f How do you prove multiplication t 

EXAMPLES. 

3679 Multiplicand 3^379)1203033(327 

327 Multiplier 11037 



25753 


9933 . 


7358 


7358 


11037 


25753 


1203033 Product. 


25753 




00000 



2. The multiplicand i^ 61835720, the product 8 16231 5040: 
what is the multiplier? Jlns. 132. 

3. The multiplier is 270000, the product 1315170000000: 
what is the multiplicand ? ^ns, 

4. The product is 68959488, the multiplier 96 : what is 
the multiplicand ? Ans. 718328. 

5. The multiplier is 1440, the product 10264849920: 
what is the multiplicand r Jtns. 

6. The product is 6242102428164, the multiplicand 
6795634 : what is the multiplier ? Arts. 

1. Divide 7210473 by 37. Arts. 24 rem. 

8. Divide 147735 by 45. Ans. 3283. 

9, Divide 937387 by 54. Ms. 1 rem. 

10. Divide 145260 by 108. Arts. 1345. 

11. Divide 79165238 by 238. Ans. 

12. Divide 62015735 by 7803. Ans. 7947fff|. 

13. Divide 74855092410 by 949998. Ans. 

14. Divide 47254149 by 4674. Ans. -^ -9 rem. 

15. Divide 119184669 by 38473. Ans. 33788 rem. 

16. Divide 280208122081 by 912314. Ans. 121 rem. 

17. Divide 293839455936 by 8405. Ans. 346 rem. 

18. Divide 4637064283 by 57606. Ans. 11707 rem. 
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19. Divide 352107193214 by 210472. 

Ans, 155534 rem. 

20. Divide 558001172606176724 by 2708630425. 

Arts. ^24 rem. 

CONTRACTIONS IN DIVISION. 

CASE I. 

§ S6. When the divisor is a composite number. 

RUX£. 

Divide the dividend hy one of the factors of the divisor ^ 
and then divide the quotient thus arising hy the other factor: 
the last quotient will he the one sought. 

EXAMPLES. 

Let it be required to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3. 



OPERATION. 

7 )1407 
3)201 Ist quotient. 
67 quotient sought. 



Let the 1407 dollars be first 
divided equally among 7 men. 
Each share will be 201 dollars. 
Let each one of the 7 men divide 
his share into 3 equal parts, each 
one of the three equal -parts will be 67 dollars, and the 
whole number of parts will be 21 ; there the true quotient 
is found by dividing continually by the factors. 

2. Divide 18576 by 48==4xl2. Ans. 387. 

3. Divide 9576 by 72»9x8. Ans. 133. 

4. Divide 19296 by 96»12x8. Ans, 201. 

§ 37. It sometimes happens that there are remunders 
after division, for which we have the following 

RUIiS. 

Thefrst remainder^ if there he one^ forms a part of the 
true remainder. The product of the second remainder^ if 
there he one^ hy the first divisor^ forms a second part. Either 
of these parts^ when the other does not exists forms the true 
remainder^ and their sum is the true remainder when they 
hoih exist together. 



64 DIVISION OF SIMPLE NUMBERS. 

, EXAMPLES. 

1. What is the quotient of 751 grapes, diyided by 16 ? 

( 4)751 

4x4=al6? 4)187 3 

( 46 3x4=:12 

J 

15 the true remainder. 

"" Ans. 46}f . 

DEMOl^STRATION OF THE RULE. 

In 751 grapes there are 187 sets, (say bunches,) with 4 
grapes or units in each bunch, and 3 units over. In the 
187 bunches there are 46 piles, 4 bunches in a pile, and 3 
bunches over. But there are 4 grapes. in each bunch; 
therefore, the number of grapes in the 3 bunches is equal 
to 4x3=sl2, to which add 3, the grapes of the first re- 
mainder, and we have the entire remainder 15. 

2. Divide 4967 by 32. 

r 4)4967 

4x 8=32 ) 8) 1241 3, 1st remamder 

( 155 .... 1 x4+3ss87 the true remainder. 

Jtns. 155^. 

3. Divide 956789 by 7x8=56. Jtns, 

4. Divide 4870029 by 8x9=72. Ans. 67639fJ. 

5. Divide 674201 by 10x11=110. Jltu. 

6. Divide 445767 by 12x12=144. Ans. 3095^. 

Q. What is a composite number? (See ^ 27, page 50.) How do 
vou divide when the divisor is a composite number ? When there is a 
remainder, how do you find the true remainder. 

CASE IL 

§ 38. When the divisor is 10, 100, 1000, &c. 

RUIiES. 

I. CtU off from the right hand of the dividend as many 
figures as there are 0'^ in the divisor, 

II. The left hand figures of the dividend will express 
the quotientf and the figures cut off the remainder. 
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EXAMPLES. 



1. Divide 3256 by 100. 

In this example there are two O's 
in the divisor, therefore, there are two 
figures cut off from the right hand of 



OPERATION. 

100J32|56 



the dividend, and the quotient is 32^ and 56—100 

DEMONSTRATION OP THE RULE. 



*TU15' 



The quotient ought to be 10, 100, 1000, &c., times less 
than the dividend. But the same figure is 10, 100, 1000, 
&c., times greater or less in value, according to its dis- 
tance from the unit's place. By cutting off figures from 
the right hand, the unit's place is removed to the left, and 
consequently the dividend is diminished 10, 100, 1000, &c., 
times, according as you cut off 1, 2, 3, &c., figures. 

2. Divide 49763 by IQ. ^ns. 4976^^. 

3. Divide 7641200 by 100. Jlns. 76412. 

4. Divide 496321 by 1000. Jlns. 496^^- 

CASE III. 

§ 39- When there are ciphers on the right of the 
divisor. 

RUI.E. 

I. Cut off the tipJters by a line^ and cut off the same num- 
ber of figures from the right of the dividend, 

H. Divide the remaining figures of the dividend by the 
significant figures of the divisor^ and annex to the remain' 
der^ if there he one^ the figures cut off from the dividend : 
this will form the true remainder, 

EXAMPLES. 

1. Divide 67389 by 700. 

In this example we strike off i operation. 

the 89, and then find that 7 is 
contained in the remaining 
figures, 96 times, with a re- 
mainder of 1 ; to this we annex 
89, forming the remainder 189: 



7|00)673|89 



96 ... 1 remains. 
189 true remain. 



Ans. 96f|§. 

to the quotient 96 we annex 189 divided by 700 for the 
entire quotient. 
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DEMONSTRATION (W THE RULE. 

The number 700=100x7. Hence it is a compoflitc 
number of which the factors are 100 and 7. 

In striking off the two figures 89, from the right of the 
dividend, we divide it by 100; we then divide the 673 by 
the other factor 7. We then multiply the remainder 1 
by 100 and add 89 to the product, giving 189 for the true 
remainder, (see § 37.) 

2. Divide 8749632 by 37000. 

37|000)8749|632(236 

74 



134 ^n*. 236j|fJ*. 



239 
222 



17 



3. Divide 986327 by 210000. Am. i \\%\\\ ^ 

4. Divide 876000 by 6000. Am. 

5. Divide 36599503 by 400700. Am. Ol iggfgg . 

Q. How do you divide b^ 10, 100, 1000, &c. ? (sqe % 38.) Which 
part is the quotient ? Wluch part is the remainder ? When there 
are ciphers on the riglit of the divisor, how do you form the true 
remainder f 

APPLICATIONS IX DIVISION. 

1. Divide 80 dollars equally among four men. 



Here the 80 dollars is to be divided 
into 4 equal parts, and the quotient 20 
dollars expresses the value of one of the 
equal parts. 

2. Four persons buy a lottery ticket; it 
10000 dollars: what is each one's share ? 

. Ans. dollars. 

3. A person dying leaves an estate of 4500 dollars to 
be divided equally among 5 children : what is each one's 
share? Ans. 900 dollars. 



OPERATION. 

4 )80 
20 dollars. 

draws a prize of 
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4. There are 1560 eggs to be packed in 24 baskets : 
how many eggs will be put in each basket ? Ans, 

5. What number must be multiplied by 124 to produce 
40796? Ans. 329. 

6. How many times can 24 be subtracted from 1416 ? 

Ans. 

7. The sum of 19125 dollars is to be distributed among 
a certain number of men, each is to receive 425 dollars : 
how many men are to receive the money ? Ans, 

8. By the census of 1840 the whole population of the 
26 States was 16,890,320 : if each one had contained an 
equal number of inhabitants, how msaay would there have 
been in each state ? Ans. 649,627^. 

9. If a man walks 12775 miles in a year, or 365 days, 
how far does he walk each day ? Ans. rnUes, 

10. A farmer sells a drove of sheep for 2 dollars a head, 
and receives 1250 dollars : how many sheep did he sell ? 

Ans. 625. 

11. It is computed that the distance to the sun is 
95,000,000 of miles, and that light is 8 minutes travelling 
from the sun to the earth : how many miles does it travel 
per minute ? Ans. 

12. By the census of 1840 it appeared that the City of 
New Tork contained 312710 inhabitants; allowing 5 to 
each house, how many houses were there in the city at 
that time ? Ans. 62,542. 

13. A merchant has 5100 pounds of tea, and wishes to 
pack it in 60 chests : how many pounds must he put in 
each chest ? Ans. 

14. A person goes to a store and buys a piece of cloth 
containing 36 yards, for which he pays 288 dollars : how 
much does he pay per yard ? Ans. dollars. 

15. There are 7 days in a week: how many weeks in 
a year of 365 ? Ans. 52 weeks and 1 day over. 

16. There are 24 hours in a day: how many days in 
2040 hours ^ Ans. days. 

17. Twenty-three persons dined together, their bill was 
92 dollars : how much had each one to pay ? 

Ans. 4 dollars. 
3* 
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GENERAL REMARKS. 

§ 40. Numeration, Addition, Subtraction, Multiplica- 
tion, and Division, are called the five ground rules of 
Arithmetic. 

Q. How manv principal rules are their in Arithmetic ? What are 
they ? Can Multiplication be performed by Addition f Can Division 
be performed by Subtraction f By how many rules, then, may all the 
operations in Arithmetic be performed ? 

§ 41. The preceding rules furnish answers to the fol- 
lowing questions. 

Ques. 1 . When the cost of each one of several things is 
given, how do you find their entire cost ? 

Ans, Add the costs of the several things together, the 
sum will be the entire cost. 

What is the entire cDst of a bag of coffee at 6 dollars, a 
chest of tea at 4 dollars, a box of raisins at 2 dollars, and 
a barrel of sugar at 12 dollars ? Ans. 24 dollars. 

Q. 2. When you have two unequal numbers, how do 
you find their difference ? 
^ A. By subtracting the less from the greater. 

Q. 3. When the subtrahend and remainder are given, or 
known, how do you find the minuend ? 

A. By adding the remainder and subtrahend together. 
Hence the following principles. 

Ist If the sum of two numbers be diminished by one of 
them^ the remainder will be the other number. 

2d. The less of two numbers added to their difference^ 
will give the greater. 

The sum of two numbers is 56, one of the numbers is 
12 : what is the other ? Ans.. 44. 

The less of two numbers is 25, and their difference 30 : 
what is the greater ? Ans. 

The less of two numbers is 35, and their difference 35 : 
what is the greater ? Ans. 70. 

Q. 4. When you have the cost of a single thing, how 
will you find the entire cost of any number of things at the 
same rate ? 

A. Multiply the cost of the single thing by the number 
of things. 
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What is the cost of 35 pears at 2 cents each ? t^hat is 
the cost of 45 yBrds of cloth at 3 dollars per yard ? 

Q. 5. When you know the number of things, and their 
entire, cost, how do you iSnd the cost of a single thing of 
the same kind ? 

•^. Divide the entire cost by the number of things, the 
quotient will be the cost of a single thing. 

If 60 oranges cost 360 cents, how much do they cost 
apiece ? If 40 yards of cloth cost 200 dollars, how much 
is it a yard ? 

APPLICATIONS IN THE PRECEDING RULES. 

1. A Farmer sells a yoke of oxen for 90 dollars, 3 cows 
for 25 dollars each, 9 calves for 4 dollars each, and 65 
sheep at 3 dollars a head. How much did he receive for 
them all ? Ans. dollars. 

2. The sum of two numbers is 365, one of the numbers 
is 221; what is the other number? Ans. 144. 

3. The difierence of two numbers is 95, the less num- 
ber is 327 ; what is the greater nuitiber ? Ans, 

4. A farmer sells 4 tons of hay at 12 dollars per ton, 
80 bushels of wheat at 1 dollar per bushel, and takes in 
part payment a horse worth 65 dollars, a wagon worth 
40 dollars, and the rest in cash. How much money did 
he receive ? Ans, 23 dollars. 

5. A farmer has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each ; he gives them all for a horse worth 
150 dollars: does he make or lose by the bargain ? 

Ans, He loses dollars. 

6. The product of two numbers is 51679680, and one 
of the factors is 615: what is the other factor? 

Ans. 84032. 

7. When the divisor is 67941, and the quotient 30620, 
what is the dividend ? ^ Ans. 2080353420. 

8. When the dividend is 1213193, the quotient 37, what 
is the divisor? Ans. 

9. A piece of cloth containing 65 yards costs 455 dol- 
lars : what does it cost per yard ? Ans. dollars. 

10. A man has 6 children, all of whom are married, and 
each has four children ; two of these grand-children are 
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married, and each has one child: how many children, 
grand-children, and great grand-children are there ? 

Ans, 

11. The distance around the earth is computed to be 
about 25000 miles: how long would it take a man to 
travel it, supposing him to travel at the rate of 35 miles a 
day? An$. 714^ days. 

12. The earth moves around the sun at the rate of 
68000 miles an hour : how many miles does it travel in a 
day, and how many in a year ? ^ > 1632000 in a day, 

'^^' 5 595680000 in a year. 

13. A farmer purchased a farm for which he paid 18050 
dollars. He sold 50 acres for 60 dollars an acre, and the 
remainder stood him in 50 dollars per acre : how much 
land did he purchase ? Ans. 351 acres. 



OF FRACTIONS. 

§ 43. The unit 1 represents an entire thing ; as 1 apple, 
1 chair, 1 pound of tea. 

If we suppose 1 thing, as one apple, or one pound of 
tea, to be divided into two equal parts, each part is called 
one half of the thing. 

If the unit be divided into 3 equal parts, each part is 
called one third. 

If the unit be divided into 4 equal parts, each part is 
called one fourth. 

If the unit be divided into 12 equal parts, each part is 
called one twelfth; and when it is divided into any number 
of equal parts, we have a similar expression for each of 
the parts. 

The equal parts of a thing are expressed thus : 



^ is read one half. 


^ is read one seventh. 


J - - one third. 


•J - - one eighth. 


J - - one fourth. 


^ - - one tenth. 


J - - one fifth. 


^ - - one fifteenth. 


\ - - one sixth. 


^y - - one fiftieth. 



The ^, 1^, ^, &C., are called fractions. 
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Q, What does the unit 1 represent t If we divide it into two equal 
parts, what is each part called t If it be divided into three equal parts, 
what is each part f Into 4, 5, 6, &c.. parts ? What are such expres- 
sions called t 

§ 413* Each fraction is made up of two numbers ; the 
number which is written above the line is called the nume- 
rator; and the one below it is called the denominator^ 
because it gives a denomination or name to the fraction. 

For example, in the fraction }, 1 is the numerator, and 
2 the denominator. In the fraction ^, 1 is the numerator^ 
and 3 the denominator. 

JTie denominator in every fraction shows into how many 
equal parts the unit^ or single things is divided. For ex- 
ample, in the fraction ^, the unit is divided into 2 equal 
parts ; in the fraction -J-, it is divided into 3 equal parts ; in 
the fraction ^, it is divided into 4 equal parts, &c. In each 
of the fractions one of the equal parts is expressed. But 
suppose it were required to express 2 of the equal parts, as 
2 halves, 2 thirds, 2 fourths, &c. 

We should then write, 

§ they are read two halves. 
f - - - two thirds. 
J - - - two fourths. 
I - - - two fifths, &c. 

If it were required to express three of the equal parts, 
we should place 3 in the numerator ; and generally, the 
numerator Jiows how many of the equal parts are expressed 
in the fraction. 

For example, three eighths are written, 

f and read three eighths. 

^ . - four ninths. 

^ - - six thirteenths. 

2^ - - nine twentieths. 

Q. Of how many numbers is each fraction made up ? What is the 
one above the line called f The one below the line ? What does the 
denominator show f What does the numerator show ? In the three 
eighths, which is the numerator t Which the denominator ? « Into how 
msnv parts is the unit divided ? How many parts are expressed ? In 
the miction nine-twentieths, into how many parts is the unit divided f 
How many parts are expressed I 



72 OP FRACTIONS. 

§ 441. When the numerator and denominator are equal, 
the numerator expresses all the equal parts into which the 
unit has been divided : therefore, the value of th^ fractioH 
is equal to 1. But if we suppose a second unit, of the 
same kind, to be divided into the same number of equal 
parts, those parts may also be expressed in the same frac- 
tion with the parts of the first unit. Thus, 

I is read three halves. 

J - - seven fourths. 

V - - sixteen fifths. 

V " " eighteen sixths. 

V - - twenty-five sevenths. 

The denominator of the first fraction, shows that a unit 
has been divided into 2 equal parts, and the numerator ex- 
presses that three such parts are taken. Now, two oi the 
parts make tip one unit, and the remaining part comes from 
the 2d unit: hence, the value of the fraction is 1^; that is, 
one and one half. 

The denominator of the second fraction, shows that a 
unit has^ been divided into four equal parts, and the nume- 
rator expresses that 7 such parts are taken. Four of the 
7 parts come from one unit, and the remaining 3 from a 
second unit : the value of the fraction is therefore equal 
to If; that is, to one and three-fourths. In the third 
fraction, the imit has been divided into 5 equal parts, and 
16 such parts are taken. Now, since each unit has been 
divided into 5 parts, 15 of the 16 parts make 3 units, and 
the remaining part is 1 part of a fourth unit. Therefore, 
the value of the fraction is 3} : that is, three and one fifth. 
The value of the fourth fraction is three, and of the fifth, 
three and four-sevenths. From what has been said, we 
conclude : 

1st. That a fraction is the expression of one or more 
parts of unity, 

2d. That the denominator of a fraction shows into how 
many equal parts the unit or single thing has been dividedy 
and the numerator expresses how many such parts are taken 
in the fraction. 
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3d. That the value of every fraction is equal to the quO' 
dent arising from dividing the numerator by the denominator. 

4th. When the numerator is less than the denominator^ 
the value of the fraction is less than 1. 

5th. ifhen the numerator is equal to the denominatoTy the 
value of the fraction is equal to 1. 

6th. fVhen the numerator is greater than the denomir 
notary the value of the fraction is greater than 1. 

Q. When the numerator and denominator are e^ual, what is the 
value of the fraction ? What is the value of the fraction three halves f 
Of seven fourths f O^ sixteen fifths ? Of eighteen sixths ? Of 
twenty-five sevenths? Repeat the six principles. Write the fraction 
nineteen-fortieths : — also, 60 fourteenths — 18 fiftieths — 16 twentieths— 
17 ihirtieths— 41 one thousandths— 69 ten thousandths—^ millionths 
—106 fifths. 
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§ 4:tS. Simple numbers express a collection of units of 
the same kind, without expressing the particular value of 
the unit. For example, 40 and 55 are simple numbers, 
and the unit is 1, but it is not expressed whether the unit 
is 1 apple, 1 pound, or 1 horse. 

A Denominate number expresses the kind of unit which 
is considered. For example, 6 dollars is a denominate 
number, the unit 1 dollar being denominated, or named. 

When two numbers have £e same unit, they are said 
to be of the same denomination : and when two numbers 
have different units, they are said to be of different deno- 
minations. 

For example, 10 dollars and 12 dollars are of the same 
denomination ; but, 8 dollars and 20 cents, express numbers 
of different denowinatiohs, the unit of 8 dollars being 1 
dollar, and of 20 cents, 1 cent. 

Several numbers of different denominations are often 
connected together, forming a' whole, as 3 dollars 15 cents. 

Q. What do simple numbers express? What is a denominate 
number ? What is the unit of 6 dollars ? When two numbers have 
the same unit, what do you say of them ? When they have different 
units ? Are 6 dollars and 4 dollars of the same denomination f Are 
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4 dollars and 4 cents t What is the unit of each t Are several num- 
bers of different denominations often connected together f Give an 
example. 



OF FEDERAL MONEY. 

§ 46. Federal money is the currency of the United 
States. Its denominations, or names, are Eagles, Dollars, 
Dimes, Cents, and Mills. 

The coins of the United States ar# of gold, silver, and 
copper, and are of the following denominations. 

1. Gold — ^Eagle, half-eagle, quarter-eagle. 

2. Silver — ^Dollar, half-dollar, quarter-dollar, dime, hal^ 
dime. 

3. Copper — ^Cent, half-cent 

If a given quantity of gold or silver he divided into 24 
equal parts, each part is called a carat. If any number of 
caiats be mixed with so many equal carats of a less valu- 
able metal, that there be 24 carats in the mixture, then the 
compound is said to be as many carats fine as it contains 
carats of the more precious metal, and to contain as much 
alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of 
silver, the mixture is called gold of 20 carats fine, and 4 
parts alloy. The standard of the gold coin in the United 
States, is 22 carats of gold, 1 of silver, and 1 of copper. 

The standard for silver coins is 1489 parts of pure silver, 
to 179 of pure copper. 

The copper coins are of pure copper. 

Q. What is the currency of the United States t What are its de- 
nominations? What are the coins of the United States? Which 
gold ? Which silver ? Which copper ? What do you understand by 
gold 20 carats fine ? What is the standard of tlie gold coin? What 
of the silver coin ? What of the copper ? 

TABI^E OF FEUDE:RAI< MONEY. 

10 Mills marked {m) make 1 Cent, marked ct 

10 Cents 1 Dime, - - d. 

10 Dimes ----- i Dollar, - - $. 
10 Dollars 1 Eagle, - - E. 
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In this table, 10 units of either denomination make one 
unit of the next higher denomination, and this is the same 
way that simple numbers increase from the right to the 
left. Therefore, 

TJie denominatUms of federal money here expressed may 
he added, subtracted^ multiplied^ and divided^ by the same 
rules tJuU have already been given for simple numbers. 

From the table it appears, 

1st, That cents may be changed into mills by annexing a 
cipher. 

Thus, 8 cents are equal to 80 mills. 

2d. That dollars may be changed into cents by annexing 
two ciphers^ and into mills by annexing three. 

For example, \% dollars are equal to 1200 cents, or to 
12000 mills. The reason of these rules is evident, since 
10 mills make a cent, 100 cents a dollar, and 1000 mills a 
dollar. 

O. Repeat the table. How many units of either denomination 
maKe one of the next higher f How do simple numbers increase from 
the nght to the left ? How may Federal Money be added, subtracted, 
multiplied, and divided? How may cents be changed into mills? 
How may dollars be changed into cents ? How into mills ? To how 
many cents are 12 dollars equal ? To how many mills are they equal? 
How many cents in 4 dollars ? How many in 6 dollars ? How many 
mills in 9 dollars ? How many mills in 5^ dollars ? How many cents 
in 3 dollars ? In 8 dollars f In 7 dollars ? 

HUME»ATIOX TABI.£ FOR FEDERAIi MON£Y. 

i ^ i 
I ^" I 

pa© M 

n3 Q a o 
S o E e J 

'O • 3 OB <S JD 

6 7, is read, 5 cents and 7 mills, or 57 mills. 
1 6 4, - - 16 cents and 4 mills, or 164 mills. 
6 2, 1 2 0, - - 62 dollars 12 cents and no mills. 
1 2 7, 6 2 3, - - 127 dollars, 62 cents and 3 mills. 
894 0, 041,- - 8040 dollars? 4 cents and 1 mill. 
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As dimes are tens of cents the second line may either 
be read 16 cents and 4 mills, or 1 dime 6 cents and 4 
mills. And as the eagles are tens of dollars the third line 
may be read 62 dollars and 12 cents, or 6 eagles 2 dollars 
and 12 cents. 

Federal Money is generally read in dollars cents and 
mills. 

Q. In numerating Federal Money, what is the figure on the right 
called? The second! The third? The fourth? llow is Federal 
Money generally read ? 

REDUCTION OF FEDERAL MONEY. 

§ 47. Reduction of Federal Money consists in chang- 
ing its denominations without altering its value. It is 
divided into two parts. 

1st. To reduce from a higher denomination to a lower, 
as from dollars to cents. 

2d. To reduce from a lower denomination to a higher. 

as from mills to dollars. 

Q. What is reduction ? Ho\v many kinds of reduction are there f 
Name them. 

EXAMPLES. 

1. Reduce 25 Eagles 8 dollars 65 dimes and 35 cents, 
to the denomination of cents. 

OPEBATION. 

25 Eagles the highest denomination. 
10 dollars make one eagle* 

250 Product in dollars, 
add 8 the number in the denomination of dollars. 

258 
10 the number of dimes in a dollar. 



2580 Product in dimes, 
add 65 the number in the denomination of dimes. 

2645 

10 number of cents in a dime. 



26450 Product in cents. 
35 cents to be added. 

26485 Number of cents in 25 eagles 8 dollars 65 dimes 

^" and 35 cents. 
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2. In 9 dollars 60 cents and 5 mills : how many mills ? 
3 doUarsssdOO cents, 

60 cents to be added, 

360 =3600 mills, to which add the 5 mills. 

Ans, 3605. 

3. In 37 dollars 37 cdhts 8 mills : how many mills ? 

Atu: 37378. 

4. In 375 dollars 99 cents 9 mills : how many mills ? 

Ans, 375999. 

5. How many mills in 67 cents ? Ans. 

6. How many mills in $54 ? Ans. 54000. 

7. How many cents in $125 ? Ans. 12500. 

8. In 4^400, how many cents ? How many mills ? 

9. In $375, how many cents ? How many mills ? 

10. How many mills in $4 ? In $6 ? In $10,14 cents ? 

11. How many mills in $40,36 cents 8 mills ? 

§ 418* As we change dollars into cents by adding two 
ciphers, and cents into mills by adding one, it follows that, 
to change mills into dollars cents and mills, we have the 
following 

Cut of the right hand figure for milU^ and the figures to 
the left will he cents. Then cutoff the two next figures for 
cents, and the remaining figures to the left will be dollars. 

The reason of the rule is this: by cutting off the first 
right hand figure, we in fact, divide by 10, and thus reduce 
the mills to cents. Then by cutting off the next two 
figures, we divide by 100 ; and thus reduce the cents to 
dollars. 

The comma, or separatrix, is generally used to separate 
the cents from the dollars. It is not usual to place the 
comma between the cents and mills. Thus, $67,25 6 is 
read 67 dollars 25 cents an3 6 mills. 

Q. How do you change mills into cents t How do you change cents 
into dollars f How do you separate the mills from the cents ? How 
the cents from the dollars f 

EXAMPLES. 

1. How many dollars cents and mills, are there in 67897 
mills > Ans. $67,89 7 
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2. Set down 104 dollars 69 cents and 8 mills. 

Ans: «104,d8 8. 

3. Set down 4096 dollars 4 cents and 2 mills. 

Jlns. $ 

4. Set down 100 dollars 1 cent and 1 miU. 

• Jltis. 1 100,01 1. 

5. Write down .4 dollars and 6 mills. Ans. $4,00 6. 

6. Write down 109 dollars and 1 mill. Am, 

7. Write down 65 cents and 2 mills. Ans. $0,65 2. 

8. Write down 2 mills. . Ans, $0,00 2. 

9. Reduce 1607 mills, to dollars and cents. 

Ans. 

10. Reduce 170464 mills, to dollars. Ans, $170,46 4. 

11. Reduce 8674416 mills, to dollars. 

12. Reduce 94780900 mills, to dollars. 

13. Reduce 74164210 mills to dollars. 

The parts of a dollar are sometimes expressed fraction- 
ally, as in the following 

TABI.E. 



$1 »100 cents, 

:^ of a dollars: 50 cents, 
}- of a dollars 33 j- cents, 
J^ of a dollars 25 cents, 
^ of a^doUarss 20 cents, 



|- of a dollar:al2^ cents, 
•^ of a dollar as 10 cents, 
^ of a dollars 6J cents, 
-^ of a dollars 5 cents, 
^ of a cent s 5 mills. 



Q. How many cents in a dollar ? In half a dollar t In a third of a 
dollar ? In a fourth of a dollar ? In the fifth of a dollar t In the eighth 
of a dollar f In the tenth of a dollar ? In the sixteenth of a dollar ? In 
the twentieth of a dollar ? How many mills in half a cent ? 

ADDITION OF. FEDERAL MONEY. 

1. Charles gives 9^ cents for a top, and 31 cents for 6 
quills : how much do they cost him ? Ans, 13 cents. 

2. John gives $1,37^ for a pair of shoes, 25 cents for a 
pen-knife, and 12^ cents for a pencil : how much does he 
pay for all ? 
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We first recollect that half a cent is 
equal to 5 mills. We then place the mills 
under each other, the cents under cents, 
and the dollars under dollars. We then 
add as in simple numbers. 

3. James gives 50 cents for a dozen 
oranges, 12^ cents for a dozen apples, and 
30 cents for a pound of raisms: how 
much for all ? 



Hence, for the addition of Federal Money, we have the 
following 

§ 419- I. Set dovm the numbers to he added under one 
another^ go that dollars shall fall under dollars^ cents under 
eents^ and mills under mills. 

II. Then add up the several columns as in simple num- 

bersy and place the separating point in the amount directly 

under those in the columns, 

Q. How do you set down Federal Money for addition f How do 
you add up the columns ? How do you place the aeparating point f 



OPBRATIOir. 


91, 


37 5 




25 




12 5 


fl, 


75 


OPERATION. 


00, 


50 




12 5 




30 


Tu'ds 


"U'i 5 





EXAMPLES. 




1. Add $67, 21 4, 
together. 

^ (1.) 

9 cts, m. 


910, 04 9, 

9 cts. m. 


96, 04 1, 90, 27 1, 

(80 
9 cts. m. 


67,21 4 


59,31 6 


81, 05 3 


10, 04 9 


87, 42 5 


67, 41 2 


6,04 1 


48, 87 2 


95, 37 6 


0,27 1 


56, 70 8 


87, 06 4 


$83, 57 5 


9252, 32 1 


9330, 90 5 


$375,02 1 
2,09 6 


927, 09 8 
325, 59 2 


97,00 9 
0,01 1 


0,47 9 


25, 60 3 


0,00 1 


3,01 2 


9,99 9 


46,67 9 


•380,60 8 


9388, 29 2 


953, 70 
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APPLICATIONS. 

1. A grocer purchased a box of candles for 6 dollars 89 
cents ; a box of cheese for 25 dollars 4 cents and 3 mills ; 
a keg of raisins for 1 dollar 12^ cents, (or 12 cents and 5 
mills ;) and a cask of wine for 40 dollars 37 cents 8 mills : 
what did the whole cost him ? Ans, (73, 43 6. 

2. A farmer purchased a cow for which he paid 30 dol- 
lars and 4 mills; a horse for which he paid 104 dollars 60 
cents and 1 mill ; a wagon for which he paid 85 dollars 
and 9 mills : how much did the whole cost ? 

•dns. 9 

3. A man is indebted to A, $630,49 ; to B, 825 ; to C, 
87^ cents ; to D, 4 mills : how much does he owe ? 

Ans. 9656, 36 9. 

4. Bought 1 ^llon of molasses at 28 cents per gallon ; 
a half pound of tea for 78 cents ; a piece of flannel for 12 
dollars 6 cents and 3 mills ; a plough for 8 dollars I cent 
and 1 mill; and a pair of shoes for 1 dollar and 20 cents : 
what did the whole cost ? Ans. 

5. Bought 6 pounds of coffee for 1 dollar 12^ cents; a 
wash-tub for 75 cents 6 mills ; a tiay for 26 cents 9 mills; 
a broom for 27 cents; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87-} cents : * what is the 
whole amount ? Ans. 87,95 2. 

6. What is the entire cost of the following things : viz. 
2 gallons of molasses 57 cents ; half a pound of tea 37^ 
cents ; 2 yatds of broad cloth 83,37^ ceiits ; 8 yards of 
flannel 89,87 5; two skeins of silk 12 J cents, and 4 
sticks of twist 8^ cents. 

SUBTRACTION OF FEDERAL MONEY. 

1. John gives 9 J cents for a pencil, and 8 cents for a 
top : how much more does he give for the pencil than top ? 

Ans. 80,01 5. 

2. A man buys a cow for 826,37, and a calf for 84,50 : 
how much more does he pay for the cow than calf .^ 
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We set down the numbers as in 
addition, and then subtract them ad 
in simple numbers. 



OPERATION. 

♦26, 37 
4,50 

♦21, 87 



Hence, for subtraction of Federal Money, we have the 
following . 

RUIiS. 

§ SO. Place the lesser number under the greater so that 

the commas^ or separating points^ shall fall directly under 

each other ; then subtract as in simple numbers, and place the 

separating point in the remainder directly under those above* 

Q. How do you set down the numbers for subtraction f Horw do 
yon subtract them t How do you place the separating point in the 
remainder 7 

EXAMPLES. 

From ^204, 67 9 From ♦8076, 40 

Take 98, 71 4 Take 610, 09 8 

Remainder ♦lOS, 96 5 Remainder ^8366, 30 2 

(3.) (4.) (5.) 

♦620, 00 ^327, 00 1 ^2349, 

19, 02 1 2, 09 29, 33 

♦600, 97 9 . ^ 324, 91 1 ^2319, 67 

6. What is the difierence ^between ^6 and 1 mill? Be- 
tween ^9,75 and 8 mills ? Between 75 cents and 6 mills ? 
Between ^87,35 4 and 9 mills? 

7. From ^107, 00 3 take ♦O, 47 9. Ans. ♦lOe, 52 4. 

APPLICATIONS. 

1. A man's income is ♦SOOO a year; he spends ♦187,50: 
how much does he lay up? Ans, ^2812,50. 

2. A man purchased a yoke of oxen for 878, and a cow 
for ^26, 00 3 : how much more did he pay for the oxen 
than for the cow ? Ans, 

3. A man buys a horse for ♦97,50, and gives a hundred 
dollar bill : how much money ought he to receive back ? 

Ans. ^2, 50. 
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4. How much must be added to $60, 03 9 to make the 
sum $1005,40 ? Arts, 

5. A man sold his house for $3005, this sum being 
$88, 03 9 more than he gave for it : what did it cost him? 

Ans. $2906, 96 1. 

6. A man bought a pair of oxen for $100, and sold them 
again for $75,37^ : did he make or lose by the bargain, 
and how much ? Ans. He lost $24, 62 5. 

7. A man starts on a journey with $100; he spends 
$87, 57 : how much has he left? Ans. $12,43. 

8. How much must you add to $40, 17 3 to make $100 ? 

9. A man purchased a pair of hbrses for 450, but find- 
ing one of them injured, the seller agreed to deduct 
$106, 32 5 : what had he to pay ? Ans. $343, 67 5. 

MULTIPLICATION OF FEDERAL MONEY. 

1. John gives 3 cents a piece for 6 oranges: how mach 
do they cost him ? Ans. 18 cents. 

2. John buys 6 pair of stockings, for which he pay^ 
25 cents a pair : how much do they cost him ? 

3. A fiuiner sells 8 sheep for $1,25 each : how much 
does he receive for them ? 



We multiply the cost of one sheep by 
the number of sheep, and the product is 
the entire cost ? 



OPERATION. 

$1,25 
8 

$10,00 



Hence, for the multiplication of Federal Money by a 
simple number, we have the following 

§ SI. Multiply as in simple numbers^ and the product 
will he the answer in the lowest denomination Tnentioned in 
the multiplicand ; then reduce the product to dollars and 
cents. 

Q. How do you multiply Federal Money ? What will be the deno- 
mination of the product 7 How will you then reduce it to dollan and 
cents? 
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1. Multiply 375 dollars 28 cents and 2 mills, byS\ 
also, $475,87 by 9. 



OPERATION. 

$375, 28 2 

8 


$475, 87 
9 


Product $3002, 


25 6 


Product $4282, 8'3 


(3.) 
$3, 00 4 
12 


$89, 07 9 
7 


(5.j 
$81, 99 2 


K36, 04 8 


$023, 55 3 


$491, 95 2 




APPLICATIONS 





1. What will 55 yards of cloth come to at 37 cents per 
yard? Am. $20,35. 

2. What will 300 bushels of wheat come to at $1,25 
per bushel ? Ana, $375. 

3. What will 85 pounds of tea come to at 1 dollar 87^ 
cents per pound ? 

In this example we first consider that 
^ of a cent is equal to 5 mills. Then 
as $1,37 5 contains more figures than 
85, we multiply by the 85, knowing that 
the product will be the same which 
ever number be made the multiplier. 
The product 116875 is in mills, which 
is reduced to dollars and cents as 
before. 

4. What will a firkin of butter containing 90 nounds 
come to at 25^ cents per pound ? Ant, $22,95. 

5. What is the cost of a cask of wine containing 29 
gallons, at 2 dollars and 75 cents per gallon ? 

Aru. $79,75. 

6. A bale of cloths contains 95 pieces, costing 40 
dollars 37^ cents each : what is the cost of the whole 
bale ? Ans. 

7. What is the value of 300 hats at 3 dollars and 25 
cents apiece ? Ans. $975. 

4 



OPERATION. 

1875 
85 

0875 
11000 

116875 

^n«. $116,875 
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8. What is the value of 0704 oranges at 3^ cents each ? 

Jns. $330,64. 

0. What will he the cost of 356 sheep at 3^ dollars a 
head? .^tu. $1157. 

10. What will he the cost of 47 barrels of apples at 1| 
dollars per harrel ? Ans. 

11. What is the value of 6000 hricks at 4,37^ per 
thousand ? Ans. $26,25. 

DIVISION OF FEDERAL MONEY. 

§ S3. To divide a siun expressed in dollars, cents, and 
mills, by a simple number. * 

RUIiB. 

1. If the number to he divided contains dollars cents and 
mills^ divide as in simple numbers^ and separate the quotient 
into dollars cents and mills, 

II. But if the number to be divided contains only dollars^ 
or dollars and cents^ bring it to mills by amiexing ciphers : 
then divide as in simple numbers^ and separate the quotient 
as before. 

O, How do you divide in Federal Money ? When the number to 
l3e divided contains only dollars, how do you divide f 

EXAMPLES. 

1. Divide *4, 62 4 by 4; also 87,25 6 by 5. 

OPERATION. OPERATION. 

4 )»4, 62 4 5)887, 25 6 

715^ $17,45 \\ 



2. Divide $37 by 8. 

In this example we first reduce the 
$37 to mills by annexing three ciphers. 
The quotient will then be mills, and 
can be reduced to dollars and cents, as 
before. 



OPERATION. 

8)$37, 00 
$ 4, 62 5 
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t 

8. DiTide $56, 17 by 16. 



. In this example we find the 
quotient to be 3 dollars 51 
cents, and a remainder of 10 
mills, which being divided by 
16 gives -(^ of a mill. 



OPERATION. 

16)«66, 17 0(»3, 5m. 
48 



81 
80 



17 
16 



10 



The answer is always sufficiently exact when it is true 
within 1 mill, and therefore the remainder in mills may 
always be neglected. But in common business the quotient 
figure in mills is neglected. When, however, such quotient 
figure is greater than 5, one may be added to the cents. 
The sign + is added in the examples, to show that the 
division may be continued. 

Q. When is the answer sufficiently exact ? In common bumness 
are the mills considered ? When they exceed five, what do you do f 
How do you denote that the division may be continued ? 

4. Divide $495, 70 4 by 129. Ana. $3, 84 +• 

5. Divide $12 into 200 equal parts. Ans. $0, 06. 

6. Divide $400 into 600 equal parts. Ans. $ +. 

7. Divide $857 into 51 equal parts. Ans. $16, 80 +• 

8. Divide $6578,95 in 157 equal parts. 

Ans. $41, 90 4 +. 

9. Divide $248,54 by 125. Ans. $ +. 
10. Divide $100 by 33. Ans. 3, 08 +. 

APPLICATIONS. 

1. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard ? 

An8. $3,50. 

2. If $600 be divided equally among 26 persons : what 
will be each one's share ? Ans. 23,07 +. 

3. Divide $18000 in 40 equal parts : what is the value 
of each part ? Ana. $ 

4. Divide $3769,25 into 50 equal parts : what is one 
part? Ana. $76,38 +• 
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6. A farmer purchased a farm containing 725 acres, for 
which he paid $18306,25: what did it cost him per acre? 

Ans. $25,25. 

6. A merchant buys 15 bales of goods at auction, for 
which he pays $1000 : what do they cost him per bale ? 

Ans, $66, 66 6 +. 

7. A drover pays $1250 for 500 sheep : what shall he 
sell them for apiece, that he may neither make nor lose by 
the bargain ? Ans. 

8. The dairy of a farmer produces $600, and he has 
25 cows : how much does he make by each cow ? 

Ms. $24. 

9. A farmer receives $840 for the wool of 1400 sheep t 
how much does each sheep produce him ? Ans» $0,60. 

APPLICATIONS IN THE FOUR PRECEDING RULES. 

1. A farmer sold a yoke of oxen for $80,75 ; 6 cows 
for $29 each ; 30 sheep at $2,50 a head ; and 3 colts, one 
for $25, the other two for $30 apiece : what did he re- 
ceive for the whole lot? Jins. $414,75. 

2. A merchant buys 6 bales of goods, each containing 
20 pieces of broadcloth, and each piece of broadcloth con- 
tained 29 yards; the whole cost him $15660 : how many 
y^rds of cloth did he purchase, and how much did it cost 
him per yard ? A \ S'^SO yards, 

^' ( $4,50 per yard. 

3. A man dies leaving an estate of ^33000 to be equally 
divided among his 4 children, after his wife shall have 
taken her third. What was the wife's portion, and what 
the part of each child ^ a S 

4. A person sells 3 cows at $25 each ; and a yoke of 
oxen for $65 : he agrees to take in payment 60 sheep : 
how much do his sheep cost him per head ? 

Ans, $2, 33 3 +. 

5. A person settling with his butcher, finds that he is 
charged with 126 pounds of beef at 9 cents per pound ; 
85 pounds of veal at 6 cents per pound ; 6 pair of fowls 
at 37 cents a pair; and three hams at $1,50 each: how 
much does he owe him ? Ans. $23,16. 
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6. A fiiTmer agrees to furnish a merchant 40 bushels 
of lye at 62 cents per bushel, and to take his pay in coflfee 
at 16 cents a pound : how much coffee will he receive ? 

7. A &rmer bargains with his tailor for a new coat 
every six months, a new vest every three months, and three 
pairs of pantaloons a year : the coats to cost 829,50 each, 
the vests 83 a piece, and the pantaloons 812 a pair : at the 
end of two years how much did he owe him ? 

Ans. 8214. 

8. A farmer raises 300 bushels of wheat, for which he 
receives 81,37^ per bushel; ^500 bushels of potatoes at 29 
cents a bushel ; 1000 bushels of oats at 34 cents a bushel, 
and 75 tons of hay for which he receives 16 dollars per 
ton : how much does the whole come to ? 

J^ns. 82097,50. 

9. A farmer has six ten acre lots in each of which he 
pastures 6 cows : each cow produces 112 pounds of butter, 
for which he receives 18^ cents per pound : the expenses 
of each cow are 5 dollars and a half: how much does he 
make by his dairy ? Jins, 8547,92. 

10. A man lets out 2000 sheep, with the condition that 
he is to have three fourths of what the produce after 
deducting the expenses of shearing : they yield 4 pounds 
of wool a head, which is sold at 47^ cents per pound. 
The expense of shearing is one tenth of the whole : what 
does the owner of the sheep receive ? *Sns, 

11. A man lets out his farm on shares. He is to have 
half the grain, one third the price of the hay, and one 
quarter the increase of the live stock. At the end of the 
time, there have been raised, 500 bushels of wheat worth 
81,87^ a bushel, 300 bushels of oats worth 37^ cents a 
bushel, !^50 bushels of corn worth 80 cents a bushel, 65 
tons of hay worth 818 a ton ; and the increase of the live 
stock, had been, 5 two years old worth 88 a piece, 8 calves 
worth 85 a piece, 10 sheep worth 82 apiece, a colt worth 
836, and a pair of steers worth 828,50 : how much was 
the owner of the land to receive ? Aru* 81056,12^. 
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BILLS OF PARCELS. 

New York, May 1st, 1837. 
^ Mr. James Spendthrift 

Botight of Benj. Saveall, 

16 pounds of tea at 85 cents per pound - - - 
27 pounds of coffee at 15^ cents per pound - - 
15 yards of linen at 66 cents per yard - - - 



(27, 68 5. 



RecM payment, Benj. Saveall. 



, ' Albany, June 2d, 1837. 

Mr. Jacob Johns Bought of Gideon Croidd. 

36 pounds of sugar at 9^ cents per pound - - - 
3 hogshead of molasses, 63 galls, each ? _ _ _ 

at 27 cents a gallon ---- j 
5 casks of rice 285 poUnds each, at 5 cts. per pound 
2 chests of tea 86 pounds each, at 96 cts. per pound 



Total cost $290,82. 
Rec'd payment. For Gideon Gould, 

Charles Clark. 



Hartford, November 21st, 1837. 
Gideon Jones Bought of Jacob Thrifty. 

69 chests of tea at $55,65 per chest - - - - 

126 bags of cofiee, 100 pounds each, at 12^ cts. > 
per pound --------- J 

167 boxes of raisins at $2,75 per box - - - 

800 bags of almonds at $18,50 per bag - - - 

9004 barrels of shad at $7,50 per barrel - - - 

60 barrels of oil 32 gallons each, at $1,08 per gall. 



Amount $ 90277,70. 
Received the above in full, Jacob Thrifty, 
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DENOMINATE NUMBERS. 

§ S3. There are other denominate numbers besides 
those^ of Federal Money. For example, 6 yards of cloth 
is a denominate number, the unit^ 1 yard of cloth, being 
denominated or named. 

Two numbers are of the same denomination, when they 
have the same unit, and of different denominations when 
they have different units. 

For example, 8 feet and 10 fe^t are of the same denomi- 
nation, the unit being I foot ; but 30 feet and 60 yards are 
of different denominations, the unit of the first being 1 foot, 
and the unit of the second, 1 yard. 

Q. What is a denominate number? (see ^45.) What is the unit 
of 6 yards of cloth ? When are two numbers of the same denomina- 
tion i Give an example. When of different denominations ? Give 
an example. 

§ S4L' The following Tables show the different kinds of 
denominate numbers in general use, and also their relative 
values. 

ENGLISH MONEY. 

The denominations of English Money, are guineas, 
pounds, shillings, pence, and farthings. 

TABIiB. 

4 farthings marked /ar. make 1 penny marked d. 
12 pence - - - 1 shilling - s, 

20 shillings - - - 1 pound - £, 

21 shillings - - - 1 guinea 

£ s d far. 

1 =s 20 = 240 = 960 
1 z== 12 = 48 
1 = 4 

Note. — Farthings are generally expressed in fractions of 
a penny. Thus, for 1 farthing we write J-d, for 2 farthings, 
J<Z, and for 3 farthings, ^-d, 

O. What are the denominations of English Money ? Repeat the 
table. How are farthings generally expressed ? 
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REDUCTION OF DENOMINATE NUMBERS. 

§ SS. Reduction is changing the denomination of a 
number without altering its value. i 

For example, 42 dollars and 35 cents are expressed in 
different denominations. 

But 42 dollars are equal to 4200 cents, , 

Add 35 cents, 

the sum 4235 cents is equal to 42 
dollars and 35 cents. Here we have brought the numbers 
to the same denomination without altering their value. 

Again, if we have 24 shillings, we can reduce them to 
pounds and shillings : for, since 20 shillings make 1 pound, 
24 shillings are equal to £l 4s. Here we have again 
changed the denomination without altering the value. 

We may take, as another examplef 3 yards and reduce 
it to inches. Now, since 3 feet make a yard, and 12 
inches a foot, we have 

3x3=9 feet; and 0x12=108 inches. 

If, on the contrary, it were required to bring inches into 
yards, we should first divide by 12, to bring them into 
feet, and then by 3 to bring the feet into yards. Thus, 

108 inches -^12=9 feet; and 9 feet -^3=3 yards. 

We therefore see, that reduction of denominate numbers 
generally, like that of Federal Money, is divided into two 
parts. 

Ist. To reduce a number from a higher denomination to 
a lower. 

2d. To reduce a number from a lower denomination to 
a higher. 

O. What is reduction 7 How many pounds and sbillings in 24 
shillings ? How many feet in a yard ? How many inches in a foot f 
How many feet in 3 yards ? How many inches in 3 yards ? How many 
feet in 72 mches ? How many yards ? Into how many parts may re- 
duction of denominate numbers be divided ? Name them. 
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CASE I. 

§ SC To reduce denominate numbers from a higher 
denomiDatioa to a lower. 

I. Consider how many units of the next lower denomina' 
turn make one unit of the higher* 

II. Multiply the higher denomination hy that number^ and 
add to the product the number belonging to the lower : we 
thall then have the equivalent number in the next lower de^ 
mnttinaiion. 

III. Proceed in a similar way through all the denominu" 
turns to the last ; the last sum will be the required number, 

9* How do you reduce numbers from a higher to a lower denomi- 
nation 7 Repeat the rule. 

EXAMPLES. 

1. Reduce yards and 6 feet to inches? 

OPERATION. 



We first bring the yards to feet, 
and then add the 6 feet, after which 
we reduce the whole to inches. 



9 
3 



27 

6 feet to be added* 



33 
12 



396 inches. 



2. Reduce £27 6s 8<{ to the denomination of pence. 

OPERATION. 

£27 6« %d 
20 



We first bring the pounds to shillings 
and then add the %s ; we then bring the 
shillings to pence and add in the 8d, 
giving for the answer, 6560 pence. 



4* 



540 
_6« 

5469 

12 



6552 

M 

6560(2 
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OPERATION. 

£27 65 Sd 
20 



5465 
12 

6560 



Ans. 1407092. 
.^715. 10954. 
Ans, 87696. 
Jns. 35003. 



In reducing, we often add the next 
lower denomination mentally without 
setting it down. Thus, when we mul- 
tiply by 20, we add the 65, without 
writing it down, making in the pro- 
duct 6 in the units place : and when we 
multiply by 12 we say, 12 times 6 are 
72 and Sd to be added make 80. 

3. In £1465 145 6d how many farthings ? 

4. In £45 I2s lOeZ, how many pence ? 

5. In 87 guineas, how many farthings ? 

6. In £145 168 11(2, how many pence? 

CASE II. 

§ tS7. To reduce denominate numbers from a lower 
denomination to a higher. 

RUI.B. 

I. Consider how many units of the given denomination 
make one unit of the next higlier ; and take this number for 
a divisor: divide the given number by it and set down the 
remainder^ if there be any, 

II. Divide the quotient thus obtaihed by the number of units 
in the next higher denomination^ and set doion the remainder. 

III. Proceed in the same way through all the denomina- 
tions to the highest ; tJie last quotient with the several re- 
mainders annexed^ will give the answer sought^ and if there 
be no remainders^ the last quotient will be the answer. 

Q. In reducing from a lower denomination to a higher what do you 
first do? What next f and what next 7 

EXAMPI^ES. 

1. Reduce 3138 farthings to the denomination of pounds. 

In this example we first divide 
by 4, the number of farthings in 
a penny; the quotient is 784 
pence, and 2 farthings over. The 
784 pence are then divided by 
12, the number of pence in a 
shilling. The quotient is 65 
shillings and four pence over. 



OPERATION. 

4)3138 

12)784 . 2 far, rem. 
2|0)6|5 . . 4d, rem. 
^ ■ ■ 5*. rem. 
Ans. £3 5* 4d 2 far. 
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The 65 shiDiiigs are then divided by 20, the number of 
shiUings in a pound, the quotient is £3 and a remainder of 
5 diiUnigs. Hence, £S 5s 4d 2 far. is the value of 3138 
farthings. 

Note. — ^The same rules apply to all the denominate 
numbers. 

2. Reduce 3658 inches to yards ? 

Ans. 101 yards^ Ifoot^ 10 inck. 

3. In 80 guineas, how many pounds ? Ans, £84. 

4. In 1549 farthings, how many pounds shillings and 
pence? Ans. £l I2s 3\d, 

5. Reduce 1046 pence to pounds. Ans. j&4 7s 2d. 

6. Reduce 4704 pence to guineas. Ans, IS etdne^xs 14«. 

7. In 6169 pence, how many £ ? Ans. £25 14; Id. 

PROOF OF REDUCTION. 

§ SS' After a number has been reduced from a higher 
denominatiofi to a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the results 
agree the work is supposed right 

EXAMPLES. 

1. Reduce £15 7s 6d to the denomination of pence. 

OPERATION. PROOF. 

15 12)3690 

^Q 2|0)30|7 . . . . 6d Rem. 

307 15~....7«Rem. 

12 

3690 ^ns. £15 7s 6d. 

2. In £31 8s 9d 3 far, : how many farthings ? Also 
the proof. 

3. In £87 1 4s S^ : how many farthings ? Also the proof. 

4. In £407 19s llfd: how many farthings? Also the 

proof. 

TROY WEIGHT. 

§ S9' Gold, silver, jewels, and liquors, are weighed by 
this weight. Its denominations are pounds, ounces, penny- 
weights, and grains. 



94 



BEDUCTION OF 



24 grains, gr. make 1 pennyiveight, marked pwt, 
20 pennyweights - 1 ounce - - - - oz. 
12 omices - - - 1 pound - - - - Ih, 

lb, oz, pwt, gr, 
1=12=240=5760 
1= 20= 480 
1= 24 

Q. What things are weighed by Troy weight? What are its deno- 
minatioDB f Repeat the Table. 

EXAMPLES. 

1. Reduce I6lb. lloz. l5pwL to pennyweights. 

OPERATION. 

16 lb. 
12 az. 



In this example, we first mul- 
tiply by the number of ounces in 
a pound, and then add the ounces ; 
we then multiply by 20 and add 
the pennyweights. 



192 • 
1 1 oz, added. 



203 
20 pwt, in an CM. 



4060 

16 pwt, added. 

4075 pennyweights. 

2. In 25Z^. 9oz, Opwt, 20gr, : how many grains ? 

Ans, 148340. 

3. Reduce 6490^. to pounds. 

We first divide by operation. 

24) 6490 



the number of grains in 
a pwt,'^ then by the 
pwts, in an oz.; then 
by the ounces in a lb. 



2|0)27|0 10^ . remainder. 
12)13 . . lOpwt, remainder. 
1 . . loz, remainder. 



Ans, lib, loz, lOpwt, 10 gr, 

4. In 678618 grains, how many pounds ? 

Ans, 1 I7lb, 9oz, Ibpwt, ISgr, 

5. Reduce S794pwt, to pounds. 

Ans, 36lb, loz. 14pio<. 
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APOTHECARIES' WEIGHT. 

§ 00. This weight is used by apothecaries and physi- 
cians in mixing their medicines. Its denominations are 
pounds, ounces, drams, scruples, and grains. The pound 
and ounce are the same as the pound and ounce in the 
Troy weight; the difference between the two weights 
consists in the different divisions and subdivisions of the 
ounce. 

TABLE. 

20 grains, gr, make 1 scruple, marked 9. 

3 scruples - - 1 dram, - - - 5. 

8 drams - - - 1 ounce,- - - J. 
12 ounces - - - 1 pound, - - ft. 

» 3 5 9 ^• 

1=:12=:96»288=»5760 

1» 8= 24=s 480 

1» 3r=. 60 

1= 20 

Q. What is the use of the Apothecaries* weight f What are its 
denonunations t Of what valae are the poand and the ounce f Repeat 
the Table. 

EXAMPLES. 

1. Reduce 9» 83 63 29 12^., to grains. 

We first multiply by the num- 
ber of ounces in a Z3., and at 
the same time add in the 
ounces. We next multiply by 
the number of drams in an 
ounce and add in the drams: 
we then multiply by the number 
of scruples in a dram and add 
in the scruples ; and lastly, we 
multiply by 20 and add in the 
grains. 

2. Reduce 27% 9^ 63 19 to scruptes. 

Ans, 8011 scruples, 

3. Reduce 94ft llS 13 to drams. Ans. 9113 drams. 



OPERATION. 

9 
12 

116 ounces. 
8 

934 drams. 
3 

2804 scruples. 
20 

Jins. 56092 grains. 
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4. In 56092 grains, how many pounds ? 



OPERATION. 

2|0)5609|2 
3)2804 . . I2gr 
8) 934 . . 29. 

1 2)716 . . 63. 

^Ib83. 



We first divide by 20, the 
number of grains in a scruple : 
then by 3 the number of scruples 
in a dram : then by 8 the num- 
ber of drams in an ounce; and 
lastly by 12, the number of 
ounces in a pound. 

Ans. 9ft 8 J 63 29 12^. 

5. Reduce 24033 grains to pounds. 

Ans. 4lb 25 O5 19 13^. 

6. Reduce 32044 scruples to pounds. 

Jins. lllOfSS 1^19- 

AVOIRDUPOIS WEIGHT. 

§ 61. By this weight are weighed all coarse articles, 
such as hay, grain, chandlers' wares, and all the metals, 
excepting gold and silver. 

Its denoiAinations are tons, hundreds, quarters, pounds, 
ounces, and drams. 

In this weight the words gross and net are used. Gross 
is the weight of the goods, with the boxes, casks, or bags, 
in which they are contained. Net is the weight of Sie 
goods only; or what remains after deducting from the 
gross weight, the weight of the boxes, casks, or bags. 

A hundred weight is 112 pounds, as appears from the 
Table. But at the present time, the merchants in our 
principal cities, buy and sell by the 100 pounds. 

TABLE. 

16 drams dr, make 1 ounce, marked oz. 

16 ounces - - 1 pound, - - - ?J. 

S8 pounds - - 1 quarter, - - - yr. 

4 quarters - - 1 hundred weight, cwt 

20 hundred weight, 1 ton, - - - - T. 

T. cwt. qr. lb. oz. dr. 

1«20=80=2240=35840=573440 
• 1=: 4= 112= 1792= 28672 

lias 28= 448= 7168 

1= 16= 256 

1= 16 
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Q. What articles are weighed by this weight ? What are its deno- 
minations ? What doea gross mean ? What does net mean ? What 
is a hundred weight ? How do they buy and sell in the principal cities f 
Repeat the Table. 



EXAMPLES. 



1. Reduce 5T. Scwt. 3qr. 24lb. ISoz. 14dr. to drams. 



We first multiply by 20 and add 
in the 8 hundred : we next multiply 
by 4 and add in the 3qr, ; next by 
28 and then add in the 24lh. ; next 
by 16 and then add in the ldoz.\ 
and finally by 16 and add in the 
Udr. 



OPERATION. 

5 

20 



108 
4 

435 

28 



12204 
16 

195277 
16 



^ 3124446 drams. 



2. Reduce 27T. 17 cwL 29 jr. 2Uh. to ounces. 

Ms. 1011472OZ. 

3. Reduce 94T. Idcwt, Iqr, to quarters. Ans. 7597yr. 

4. Reduce 3124446 drams to tons. 

4X4=16 jl)!l?lll?- 

l 4)781111 . . . 2 

4X4=16^ ^)1Q5277 . . . 3X4+2=14dr. 
( 4)48819 . . . 1 

4)12204 . . . 3x4+l=13o«. 



4X7 



=28 j 



7 )3051 
4)435 . . . 6x4=247*. 



2|0)10|8 . . . Sqr. , 

5 ... 9cwt' 
Ans, 5T. %cwt, 3qr, 24lh. IBoz. I4dr. 

5. Reduce 108910592 drams to tons. 

Ans, 189T. lBcwt2qr, 

6. Reduce 2998128 ounces to tons. 

Ans, 83T. 13ctr^ Oqr. lib. 
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roNG hosasure:. 



§ 03. Long measure is used when length only is con- 
sidered. Its denominations are degrees, leagues, mUes, 
furlongs, rods, yards, feet, inches, and barley-corns. 



TABI.E. 



3 barley-corns, har make 
12 inches - - - 

3 feet - - . 
5 J yards or 16^ feet - 
40 rods - - - 

8 furlongs or 320 rods 

3 miles - 

60 geographical or 69^ 
statute miles 

360 degrees 



1 



1 inch, marked in, 

1 foot, - - ft. 

1 yard - - yd, 

1 rod, perch, or pole, rd, 

1 furlong, - - fur. 

1 mile, - - mi. 

1 league, - - L. 

1 degi*ee - - deg. or° 

C a great circle, or circum- 
\ ference of the earth. 

ft, in. 

r=r 5280 =63360 
= 660= 7920 
198 
3= 36 
1= 12 

Note. — A fathom is six feet, and is generally used to 
measure the depth of water. 

A hand is 4 inches, and is used to measure the height of 
horses. 

Q, When is Long Measure used ? What are its denominations f 
Repeat the table. What is a fathom ? What is a hand ? 

EXAMPLES. 

1. In 675 ft. lOin. 2har.; how many barley-corns ? 

OPERATION. 



mi. fur. rd. 
1=8=320: 

1= 40: 
1: 



yd. 
1760 
: 220 

1 



= 16^= 



We first reduce the feet 
to inches and then add in 
the 10 inches : we next re- 
duce the inches to barley- 
corns and add in the 2 
barley-corns. 



675 
12 

8110 
3 



Ans. 24332 barley-comg. 
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2. In 59mi. 7/ur. SBrd.\ how many rods ? 



3. In 194656 har.\ how many feet? 



Au8. ldl9Srd. 



We first divide by the num- 
ber of barley-corns in an inch, 
and then by ihe number of inches 
in a foot 



OPERATIOX. 

3)194656 

12 )64885 . . . Ihar. 
5407 . . . lin. 



Jlns, 5407/it. lin. Ihar, 
4. In 115188 rods, how many miles ? 

Ans. 369mi.7fur.2Srd, 



CrOTH MEASURES. 



§ BS. Cloth measure is used for measuring all kinds of 
cloth. Its denominations are Ells French, Ells English, 
Ells Flemish, yards, quarters, nails, and inches. 



2^ inches 
4 nails - 

4 quarters 
3 quarters 

5 quarters 
5 quarters 



TABI.E:. 

in. make 1 nail marked na. 

- 1 quarter of a yard qr. 

- 1 yard - - yd, 

- 1 m Flemish - E. Fh 

- 1 Ell English - E. E, 

- 1 Ell French - E. Fr. 



Q. For what is Cloth Measure used ? What are its denominations f 
Repeat the Table. • 



EXAMPLES. 



1. In S^yd, 3qr. Stio., how many nails ? 



We first reduce the yards to quar- 
ters and add in the 3^. ; we next re- 
duce the quarters to nails and add in the 
3 nails. 



OPERATION. 

35 
4 



143 
4 



Ans. 575 na. 



2. Reduce 49 Ells English to nails. Ans. 980na. 

3. Reduce 51 Ells Flemish, 2qr, 3 tui. to nails. 

Ans. 623na 
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4. In 3278 nails, how many yards ? 

We first divide by 4 which 
brings the number to quarters, and 
then again by 4, which brings it to 
yards. 



OPERATION. 

4)3278 

4)819 . 
204.. 



Ans. 204yd. ^r. 

5. Reduce 340 nails to Ells Flemish. Ans, 28 E. Fl 

6. In 67 quarters, how many yards ? Ana, 16yd. 

. I.AND OR SaUAR£ MCASURB. 



2na. 
3gr. 

2na. 
3yr. 



1 Foot. 



§ 64:> Land or square measure is used in measuring 
land, or any thing in which length and breadth are both 
considered. 

A square is the space included be- 
tween four equal lines, drawn perpen- 
dicular to each other. Each line is 
called a side of the square. If each side 
be one foot, the figure is called a square 
foot. 




If the sides of the square be each 
one yard, the square is called a square 
yard. In the large square there are 
nine small squares, the sides of which 
are each one foot. Therefore, the 
square yard contams 9 square feet. 



I yard =3 feet. 






I. 

II • 

CD 



The number of small squares that is contained in any 
large square is always equal to the product of two of the 
sides of the large square. As in the figure, 3 x3=9 square 
feet. The number of square inches contained in a square 
foot is equal to 12x12=144. 

TABIiB. 

144 square inches, sq. in. make 1 square foot. Sq.ft. 
9 square feet " - - - 



30^ square yards 
40 square poles 
4 roods 
640 acres 



1 square yard, Sq.yd. 
1 square pole, P. 
1 rood, - R, 
1 acre, - A. 

1 square mile, M. 
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A. R, P. 8q. yd. Sq. ft, Sq. in. 
1=4=160=4840=43560=6272640 
1= 40=1210=10890=1568160 

1= 301= 272 J= 39204 , 
1= 9= 1296 
1= 144 

The Surveyor's or Gunter's chaia is generally used in 
surveying land. It is 4 poles or 66 feet in length, and is 
divided into 100 links. . 



TABrC 



7^^ inches make 

4 rods or 66 Ji. - - - 

80 chains - - - - - 

1 square chain - - - 

10 square chains - - - 



1 link, marked - - 

1 chain^ - - - - 

1 mile, - - - - 

16 square poles, - - 



I 

c. 

P. 
A. 



1 acre, 
Land is generally estimated in square miles, acres, roods, 
and square poles or perches. 

Q. For what is square measure used ? What is a square ? If each 
side be one foot, what is it called ? If each side be a yard, what is it 
called ? How many sauare feet does the square yard contain ? How 
18 the number of small squares contained in a iaree square foubd? 
Repeat the Table. What chain is used in surveying land ? How long 
IB it ? How is it divided t Repeat the Table. How is land generally 
^timated? 



EXJIMPLES. 

1. In 32M. 25A. 3R., how many square poles? 

OPERATION. 



We first bring the square 
miles to acres by multiplying 
by 640, and then add in the 25 
acres. We next reduce to 
roods and add in the 3 roods : 
we then reduce to poles. 



32 

640 



20505 
4 



82023 roods; 
40 



Ans. 3280920 P. 



2. In 19 A. 2R. 37P., how many square poles ? 

Ms. 3157 P. 
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4. In 37456 square iDchea, how many square feetf 
r 12 )37456 
18X12-144 5 12)3121 ..4 



lXl2+4-cie. 

Jm. 260 Sq.fi. la Sq.in. 

5, In 14972 square rods, how many acres ? 

Ans. 93J. 2R. 12P. 

6. In 3674139P. how many square miles ? 

Ans. 35M. 663^. Ifi. 19P. 

SOriD OB CUBIC MEASimE!. 

§ US. Solid or cubic measnre is uaed in measuring 
stone, timber, earth, and such other things as have three 
dimensions of length, breadth, and thickness. Its deuo- 
minations are tons, cords, yards, feet, and inches. 

A cube ifl a body, or solid, 
haTiDg six equal hees, which 
are squares. If the aides of 
the cube be each one foot long, 
the solid is called a cubic or 
solid foot But when the sides 
of the cube are one yard, as in 
the figure, the cube is called a 
cubic or solid yard. The base of the cube, which is the 
face on which it stands, contains 3x3=9 square feet. 
Therefore S cubes, of one foot each, can be placed on the 
base. If the solid were one foot high it would contain 9 
cubic feet; if it were 2 feet thick it would contain two 
tiers of cubes, or 18 cubic feet; and if it were 3 feet high, 
it would contain three tiers, or 27 cubic feet. Hence, the 
eonUnl of a solid is equal to the product of Us length, 
breadth, and thichtess. Therefore, J cubic foot contains 
13X12X12=1728 cubic inches. . 
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TABI.E:. 

1728 solid inches, iS. in. make 1 solid foot, S, ft 

27 solid feet - - - - 1 solid yard, S. yd. 

40 feet of round, or 50 > , _ rp 

feet of hewn timber, J ? " " ■ 

128 solid feet==8x4x4, that is, a ) . ^ r* a r 
•1 o /u«* •« 1 *u A c * ' f make 1 Cord of 
pile 8 feet m length, 4 feet m > , p, 

width, and 4 feet in height ^w^^- - " ^• 

Note. — A cord foot, is one foot in length of the pile 
which makes a cord. It contains sixteen solid feet 

Q. For what is solid or cubic measure used f What are its deno- 
minations f What is a cube ? What is a cubic or solid foot ? What 
is a cubic yard ? How many cubic feet in a cubic yard ? What is the 
content ot a solid equal to ? Repeat the Table. What is a cord of 
wood f How many solid feet does it contain ? 

EXAMPLES. 

1. Reduce 14 tons of round timber to solid inches. 

Atis. 967680 solid inches. 

2. In 55 cords of wood, how many solid feet? 

J3tns. 7040. 

3. In 25 cords of wood, how many cord feet? 

Ans. cord ft. 

4. Reduce 3058560 cubic inches to tons of round, 
timber. 

^ OPERATION. 

1728)3058560(1770 
1728 



We first divide 
by 1728 the num- 
ber of solid inches 
in a solid foot, and 
next by 40 the num- 
ber of solid feet in 
a ton. 



13305 
12096 

^12096 410)17710 

12096 44 ... 10 



00000 



I Ans. 44 tons lO^ll. 

5. Reduce 28160 solid feet to cords. Ans. 220 cords. 

6. Reduce 174964 cord feet to cords. 

Jins. 21870 cords^ 4 cord feet. 
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WINE BIR4SURE. 

§ 66. Wine measure is used in measuring all liquors 
excepting beer and ale. Its denominations are tuns, pipes, 
hogsheads, barrels, gallons, quarts, pints, and gills. 

TABIiE. 

4 gills, gi. make 1 pint, marked pt 

2 pints ----- 1 quart, - - - qt. 
4 quarts r - - - - 1 gallon, - - - gal. 
31^ gallons - - - - i barrel, - - bar. 
63 gallons . - - - i hogshead, - hhd. 
2 hogsheads - - - 1 pipe, - - - pi. 
2 pipes or 4 hogsheads 1 tun, . - - tun. 
tun. pi. hhd. bar, gol* qt, pt. gi. 

I = 2=3r4 = 8»252=: 1008 = 2016 = 8064 
1 = 2 = 4 = 126 « 504 » 1008 » 4032 
1=2= 63 = 252 =: 504 = 2016 
1 » 31^ = 126 = 252 = 1008 
1 = 4 = 8 == 32 
1 = 2 = 8 
1 » 4 

Note. — A gallon, wine measure, contains 23 1 cubic inches. 

Q. What is measured by wine measure ? What are its denomina- 
tions r Repeat the Table. What is the content of the wine gallon ? 

EXAMPLES. 

1. In 5 tuns 1 hogshead of wine, how many gallons ? 

OPERATION. 



We first multiply by 4 the 
number of hogsheads in a tun 
and add in the 1 hogshead, after 
which we reduce to gallons. 



5 

4 



21 
63 

63 
126 



Ans. 1323 gal 



2. Reduce 12 pipes 1 hogshead and 1 quart of wine 
to pints. Ans. 12602|>t 

3. In 1 tun of cider, how many gills ? Ans. 8064. 
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4. In 10584 quarts of wine, how many tuns ? 

4 )10584 

63=7X9^ 7)2646 
^ 9 )378 
4)42 
Ans, lOtuns, 2hhd. 

5. Reduce 201632 gills to tuns. Arts. 25tuns. IgaL 

6. Reduce 16128 gills of cider to tuns. Ans, 2tuns, 

Arc OR BBER MEASURE. 

§ 67. Ale or beer measure is used in measuring ale, 
beer, and milk. Its denominations are hogsheads, barrels, 
gallons, quarts, and pints. 

TABIiE. 



2 pints pL make 1 quart, marked 


qt 


4 quarts - - - - 1 gallon, - - - 


gal 


36 gallons - - - - 1 barrel, - - - 


bar. 


54 gallons - - - - 1 hogshead, - - 


hhd. 



hhd, bar, gal qt, pt, 

lrr:rl^=54=216=432 

lra36==:144=:288 

1= 4rr: 8 

1:= 2 

Note. — ^A gallon, beer measure, contains 282 cubic 
inches. 

Q. For what is ale or beer measure used ? What are its denomina- 
tions ? Repeat the Table. How many cubic inches in a gallon, beer 
aieasure? 

EXA3IFLES. 

1. Reduce Alhar, I6gal 4qt, to pints. Ans, l3G72pt, 

2. In 27hhd, of beer, how many pints ? Ans, 11664 

3. In 55832 pints of beer, how many hogsheads ? 

Ans, 

4. In 64972 quarts of beer, how many barrels ? 

Ans, 4blbar, 7 gal 
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DRY MBASURB. 

§ 68* Dry measure is used in measuring all dry articles, 
such as grain^ fruits, roots, salt, coal, &c. Its denomina- 
tions are chaldrons, bushels, pecks, quarts, and pints. 

TABrC 

2 pints pt make 1 quart, marked qt. 

8 quarts - 1 peck, - pk, 

4 pecks - 1 bushel, - hu, 

36 bushels - 1 chaldron, - cA. 

ch, hu, pk, qt, pU 

1=36=144=:1152=2304 

1= 4=: 32= 64 

1== 8= 16 

1= 2 

Note — A gallon Dry measure contains 268|^ cubic 
inches. A Winchester bushel is 18^ inches in diameter, 8 
inches deep, and contains 2150| cuoic inches. 

Q. What is the use of Dry measure ? What are its denominations f 
Repeat the table. What is the content of a gallon ? How large is 
a Winchester bushel ? 

EXAMPLES. 

1. In 372 bushels, how many pints ? ^n«. 23808. 

2. In 5 chaldrons 31 bushds, how many pecks ? 

Ans, 

3. In 17408 pints, how many bushels ? Ans, 272. 

4. In 4220 pints, how many chaldrons ? 

Ans, \ch. 29i^. ^pk, ^qU 

TUMOB. 

§ 69. The denominations of time are years, months, 
weeks, days, hours, minutes, and seconds. 

60 seconds sec, make 1 minute, marked m, 

60 minutes - - - 1 hour, - - - - hr, 

24 hours - - - - 1 day, - - - - da. 

7 days - - - - 1 week, - - - wk, ' 

4 i«^eeks - - - - 1 month, - - - mo, 

13 mo 1 day and 6hrs. > 1 common or > . «« 

or 365 days, 6 hrs. \ Julian year, \ ' ^* 
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yr. 


wk. 


da. 


hr. 


m. 


sec. 


Is 


:52s» 


:365|^r=l 


3766=525960^:31557600 




1» 


n 7 = 


168s 


10080s 


604800 






1 s 


24s 


1440s 


86400 








Is 


60s 

Is 


3600 
60 



The whole days only are reckoned. The odd six 
hours, hy accumulating for 4 years, make one day, so that 
every fourth year contains 366 days. This is called the 
Bissextile, or Leap year. 

Although the year is reckoned at d65(2a. 6Ar., it is m 
faet bttt d65£2a. 5Ar. 48m. 48<6c., and the difference by ac- 
cumulating for 100 years makes about 1 day, so that the 
centennial years are not leap years. The leap years are 
exactly divisible by 4. They are 1840, 1844, &c. 

Tb^ year is also divided into 12 calendar monthsj which 
contain an unequal number of days. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



iVofliea. jYo. of Day*, 
month January, 
February, 



- March, 

- April, 

- May, 

- June, 

- July, 

- August. 

- September 

- October, 

- November 

- December, 



nyj 

31 
28 
31 
30 
31 
30 
31 
31 
30 
31 
30 
31 



Total 365 



The additional day, when it occurs, is added to the 
month of February, so that this month has 29 days in the 
Leap year. 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one. 

Excepting February, twenty-eight alone. 

Q. What are the denominations of Time? How long is a yearf' 
How many days in a common year ? How many days in a Leap year f 
How many calendar months in a year? Name them and the num- 
ber of days in each. How many days has February in the loap 
year ? How do you remember which ofthe months have 30 days» aao- 
which 31 1 

5 
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EXAMPLES. 



1. How many seconds in a year of 365da. 6^. ? 



We first reduce the days 
to hours and add in the 6 
hours. We then multiply 
by 60 which brings the 
whole to minutes^ after 
which we again multiply 
by 60 which reduces the 
mumber to seconds. 



OPERATION. 

365da. 6^. 
24 



1466 
730 



8766 hours. 
60 



525960 mmutes. 
60 



Ana, 31557600 seconds. 



2. In 12 years of 365(Za. 23 Ar. 57m. 3956c. each, how 
many seconds ? Jins, 379467108 sec, 

3. In 49 weeks, how many minutes ^ Ans. 493920. 

4. In 126230400 seconds, how many years of 365 days ? 



We first divide by 60 which 
brings the number into min- 
utes. We then divide again 
by 60 which brings it into 
hours, then by 24 which brings 
it into days ; and lastly, by 365 
which gives the quotient in 
years. 



operation: 

6|0)12623040|Q 

6|0)210384|0 



4x6=24 



4)3506 4 

6)8766 

365)1461(4 
1460 



Ans, 4 years and 1 day, 

5. In 756952018 seconds, how many years of 365 days 
each ? Ans, 24yr. Ida. 26m. bSsec' 

6. In 5927040 minutes, how many weeks ? Ans. 588. 

qPRCUI^AR MEASURE OR MOTION. 

§ 70. Circular measure is used in estimating latitude 
and longitude, and also in measuring the motions of the 
heavenly bodies. Every circle is supposed to be divided 
into 360 equal parts, called degrees. 
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TABI«£. 

60 seconds " make 1 minute, marked ^ 
60 minutes - - 1 degree, - - **. 
30 degrees - - 1 sign, - - - 8. 
12 signs or 360^ - 1 circle, - -> c. 
c* s* ■ • • 

1=12:^360=21600=1296000 
1=. 30= 1800= 108000 
1=: 60= 3600 
1= 60 

Q. For what is circular measure used f How is every drde sup- 
poted to be divided ? Repeat the Table. 

EXAMPLES. 

1. Reduce 5s 29'' 25' to minutes. J3tns. 10765^. 

2. In 2 circles, how many seconds } Ans, . . 

3. In 32295 minutes how many circles ? ^ 

Ans. Ic. 5s. 28°. W, 

4. In 27894 seconds, how many degrees ? 

Ans. f. 44/. ML 

TABLE OF PARTICULARS. 

12 things make 1 dozen. 

12 dozen ----- 1 gross. 

12 gross, or 144 dozen - 1 great gross. 

ALSO, 

20 things make 1 score. 

112 pounds ----- 1 quintal offish. 

24 sheets of paper - - - 1 quire. 

20 quires ----- l ream. 

Q. How many things make a dozen ? How many dozen a gross f 
How many gross a great gross ? How many things make a score f 
How many pounds a quintal of fish ? How many sheets a quire of 
paper f How many quires a ream ? 

BOOKS. 

A sheet folded in two leaves is called a folio. 

^ folded in four leaves - a quarto, of 4to. 
^ folded in eight leaves - an octavo, or 8vo. 
M folded in twelve leaves - a duodecimo or 12mo. 
^ folded in eighteen leaves an 18mo. 
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Q. When a sheet is folded in two leaves, what is it called f When 
folded in four leaves ? When folded in eight leaves f When folded in 
twelve f When folded in eighteen f 

APPUCATIONS IN RSDUCTIOX. 

1. In 6169 pence, how many pounds ? 

Ans. £25 Us Id. 

2. In 59Zi. 13^^. 5gr., how many grains ? 

Afu. 340157. 

3. In £85 85, how many guineas ? Ans, 81 guineas 7s. 

4. How many strokes does a regular clock strike in a 
year of 365 days, striking once at one, twice at two, ltG«| 
fo^ the 24 hours in the day ? Ans. 

^. in 757 hoxes of sugar containing 28lh. each, how 
many tons ? Ans. tons^ cwt. qr. 

6. How many cords are there in a pile of wood that is 
39feet long, 6 feet high, and 4 feet wide ? 

Ans. 6 cords^ and 6 cord feet. 

7» A man has a journey to perform of 288 miles ; sup- 
posing him to travel 12 hours each day for 6 days in suc- 
cession, at what rate must he travel per hour to accomplish 
it in that time ? Atu. miles. 

8. How many y^rds of carpeting which is one yard in 
width, will be required to carpet a room 18 feet wide and 
20 feet long ? i Ans. 

9. Reduce 346 Ells Flemish to Ells English. 

Ans. 207f ElU Eng. 

10. Suppose the number of inhabitants in the United 
States to be 12 millions, how long would it take to count 
them, counting at the rate of 50 a minute ? 

Ans. 166 days 16 hours. 

11. A merchant wishes to bottle a cask of wine con- 
taining 63 gallons, into bottles containing one pint each : 
how many bottles are necessary ? Ans. 

12. There is a cube, or square piece of wood, 2 feet 
or 24 inches each way ; how many small cubes of one 
inch each way can be sawed from it, allowing no waste in 
sawing? Ans. 13824. 
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U. A merchant wishes to ship 285 bushels of flax seed, 
in casks containing 7 bushels 2 pecks each : what number 
of casks are required? Ans. 38. 



ADDITION OF DENOMINATE NUMBERS 

1. John buys a knife for Is 8t2, and a bunch of quills 
for Is 2d: what do they cost him ? Ans. 2s I0d» 

2. James gives 4s 9d for a pair of shoes, and 2; and 4d 
for a pair of stockings : how much do they cost him ? 

Ans, Is Id, 

8. How many hours in 8Ar.-f6Ar.-f 7 Ar.-f-9Ar. ? 

Ans. 30Ar5. 

4. In 8yd.+7yd.+6t/d.+6yi. : how many yards ? 

Ans, 2Qyds, 

5. How many pounds shillings and pence, in £4 Ss 9df 
S»t 14s lid, and £156 17s 10<2? 

We write the denominations under 
each other, and draw a line beneath 
them. We then add up the column 
of pence, and find the sum to be 30. 
But 30 pence are equal to 2 shillings 
and 6 pence: we therefore write 
down the 6 and carry 2 to the shil- 
lings. We dien find the sum of the shillings to be 41 : 
that is, 2 pounds and 1 shilling over. Carrying the 2 to 
the column of pounds, we find the sum to be 189. 

4 71. Addition of denominate numbers, like that of 
simple numbers, teaches how to express the value of several 
numbers by a single one, which is called their sum. 

RUI.E. 

I. Set down the numbers to he added so that all the 
denominations of the same kind sJutll stand in the same 
column. 



OPERATION. 




£ 


s 


d 


4 


8 


9 


27 


14 


11 


156 


17 


10 


:i89 


Is 


M. 



112 



ADDITION OF 



II. Begin with the column of the lowest denamtnatUm^ a$id 
add it up as in whole numbers. 

III. Then consider how many units of this denominatum 
make one unit of the next higher^ and divide the sum by this 
number. Write down the remainder under the uniis of its 
kind^ and carry the quotient to the next column^ as in addir- 
Hon of simple numbers, 

IV. Proceed in the same way for all the columns to the 
last, and set down the entire sum of the last column. 

The proof is the same as in the addition of simple 
numbers. 

Q. What is Addition of Denominate NumbeTs f How do yoa set 
down the numbeTS for Addition f Where do you begin to add f What 
do you do with the first sum ? What do you write down ? What do 
you carry to the next column f How do you prove Addition f 

EXAMPLES. 



1. What is the sum of £16 18« 9(2, £14 13« 8(2, and 
£15 175 6(2? 



OPERATION. 
£, S d 

16 18 9 



14 13 

15 17 


8 
6 


Sum 47 9 


11 


30 11 


2J 


Proof 47 9 


11 



Note. — In simple numbers 10 
units of any one of the columns, 
make one unit of the next left hand 
column § 8. We therefore carry 
one for every 10. But in denomi- 
nate numbers the higher denomi- 
nations are formed differently. For 
example, 12 pence make 1 shilling, 
the unit of the next higher deno- 
mination; and 20 shillings make 1 pound. In passing 
from pence to shillings, we must therefore carry 1 for 
every 12, and 1 for every 20 in passing from shillings to 
pounds. And in general, we must carry 1 for so many 
units of the lower denomination as make one unit of the 
next higher. 

O. In simple numbers how many units of one order make one unit 
of the next higher order ? How do you carry in simple numbers f How 
do you carry in passing from pence to snillingsf In passing from 
■himngs to pounds ? Generally, how do you carry f 
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£f 8 


d 


173 13 


5 


87 17 


n 


75 18 


n 


25 17 


8J 



10 10 10^ 
373 18 3 



£ 8 d 


£ 8 


d 


705 17 3| 


104 18 


H 


354 17 2f 


404 17 


H 


175 17 3f 


467 11 


lO-J 


87 19 7i 


597 14 


H 


52 12 7| 


22 18 


5 



1377 



4 11 



TROY WEIGHT. 



Adding up the grains, we find 
their sum to be 47 ; that is, Ipiot. 
and 23^. : setting down 23, and 
carrying 1 to the pennyweights, 
we find their sum to be 42: 
that is, 2oz. and Zjfwt. Carrying 
2 to the ounces, we find their 
sum to be 29; that is, 2lb, and 5oz.: carrying 2 to the 
pounds, and adding, we find their sum to be 350. 



OPERATION 


• 


lb. 


oz. 


pwt. 


^• 


11 


8 


18 


19 


114 


9 


6 


16 


223 


10 


17 


12 



350 



2 23 



lb. 


oz. 


ptDt. 


gr- 


Add 100 


10 


19 


20 


432 


6 





5 


80 


3 


2 


1 


7 








9 





11 


10 


23 








8 


9 



Sum 621 8 1 19 



lb. 


oz. 


pwt. 


^• 


171 


6 


13 


14 


391 


11 


9 


12 


230 


6 


6 


13 


94 


7 


3 


18 


42 


10 


15 


20 


31 








21 



962 6 10 2 









APOTHECARIES' 


WEIGHT 


• 






lb 


s 


3 


B 


^• 


? 


3 


9 gr^ 


3 


9 


^• 


24 


7 


2 


1 


16 


11 


2 


1 17 


3 


2 


15 


17 


11 


7 


2 


19 


7 


4 


2 14 





1 


13 


36 


6 


5 





7 


4 





1 19 


2 


2 


11 


15 


9 


7 


1 


13 


2 


5 


2 11 


7 





17 


9 


3 


4 


1 


9 


10 


1 


2 16 


5 


2 


14 


16 


10 


3 


2 


17 


8 


7 


1 13 


6 


1 
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AVOIRDUPOIS WE1I6HT. 








ewt. 


qr. 


Zft. 


az. 


dr. 


ton. 


cwt. 


qr. 


lb. 


oz. 


14 


1 


25 


14 


9 


15 


12 


1 


10 


10 


13 


2 


20 


1 


15 


71 


8 


2 


6 








3 


6 


7 


3 


83 


19 


3 


15 


5 


10 





18 


12 


11 


36 


7 





20 


14 


7 


2 


27 


3 


2 


47 


11 


1 


27 


11 


6 


1 


10 


8 


1 


03 


5 


2 


19 


7 


4 


3 





15 


5 


12 


13 


1 


14 


9 


12 


2 








13 


9 


7 





5 


10 


79 


2 


6 


15 


11 


340 

• 


5 


2 


8 


2 



A merchant bought 4 barrels of potash of the following 
weights, viz. Ist, ScidL Iqr. 26lh. l2oz. Bdr.\ 2d, icwt. Iqr. 
2llb. 4oz.] 3dj4cwL\ 4th, 3cio^ 3^^ 27Zd. 15o2. IMr.: 
What was the entire weight of the four barrels ? 

Arts, l&ctoi. dqr. Idlh. Ooje. 9dr. 

TaOUG BfEASURk 



L. mi, fur, rd, • 

16 2 7 39 

327 1 2 20 

87 1 15 

1111 

432 2 4 35 



yd. ft, in, bar, 

90 2 11 2 

155 1 9 1 

327 7 

50 2 1 2 

624 1 5 2 



E, Fl, qr, no. 

126 4 4 

65 3 1 

72 1 3 

157 2 2 

424 2 



CIiOTH MBASURB 

yd, qr, na, 

4 3 2 

5 4 1 

6 1 
25 2 2 

42 3 1 



J5. E, qr, ncL, 

128 5 1 

20 3 1 

19 1 4 

15 3 1 

184 3 3 



IiAND OR SCtUARB MEASURE. 



Sq, yd, Sq.ft, Sq. in. 

97 4 104 

22 3 27 

105 8 2 

37 7 127 



263 



116 



JIf. A. R P. 

1 700 3 37 

6 375 2 25 

7 450 1 31 
11 30 25 

27 277 38 
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There are 4 fields, the 1st, contains 12A. 2R. 38P. ; 
the 2d, 4A. IR. 26P.; the 3d, 85A. OR. 19P.; and the 
4th. 67A. IR. 2P. : how many acres in the four fields ? 

Ans. 159 A. 2R. 5P. 

SOIiID OR CUBIC M£ASUR£. 



8. yd. 
65 


S.ft. S. in. 
25 1129 




C. S.ft. 
16 127 


C. 

87 


Cord feet 
9 


37 


26 132 




17 12 


26 


7 


50 


1 1064 




18 119 


16 


6 


22 


19 17 




37 104 


19 


5 


176 


18 614 




90 106 


151 


3 




WIN£ M£AI»URE. 


f 




hhd. gal. qL 
127 65 3 


pt. 
2 


tun. pL hhd. gal. qt. 
14 2 1 27 3 


12 60 2 


3 


15 1 


2 25 2 


450 29 


1 


4 2 


1 27 1 


21 2 


3 


5 


1 62 3 


14 39 1 


2 


7 1 


2 21 2 


627 7 1 


1 


50 


1 38 3 






DRY M 


EASURB. 






ch. 
27 


bu. pk. qt, pt. 
25 3 7 1 


ch. 
141 


lu. pk. 
36 3 


qt, pt. 
7 2 


59 


21 2 6 


3 


21 


32 2 


4 1 


2 


1 2 7 


1 


85 


9 1 


3 


5 


9 18 


2 


10 


4 4 


1 3 


94 


22 3 7 


1 

TI 


259 

ME. 


12 


1 


yr. 


mo. wk. da 


. hr. 


wk. da. hr. 


fti, sec. 


4 


11 3 6 


20 


8 


8 14 


55 57 


3 


10 2 5 


21 


10 


7 23 


57 49 


5 


8 1 4 


19 


20 


6 14 


42 01 


101 


9 3 7 


23 


6 


5 23 


19 59 


55 


8 4 6 


17 


2 


2 20 


45 48 


172 


2 1 4 


i 


4 


50 


4 1 


41 34 





OPERATIONS. 






£ 


s d 


£ 


» 


d 


27 


16 8 


26 


35 


20 


19 


17 9 


19 


17 


9 


7 


18 11 


7 


18 


11 
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SUBTRACTION OF DENOMINATE NUMBERS. 

1. John has 3^ 6d and gives 1; 4d for a knife : how 
much has he left ? Ans. 2s 2d. 

2. James has 4^ Sd and gives 2s 3d for a bunch of 
quills : how much has he left ? •Ans, 2§ M, 

3. What is the difference between £27 165 Sd and 
£19 175 9d.? 

In this example we 
cannot take 9^ from 
Sd; we therefore add 
I2d to the Sd making 
20(2, and then say, 9 
from 20, 11 remains. 
Set down the 11, and 
carry 1 to 17 making 18: then say, 18 from 36 leaves 
18 : set it down and carry one to 19 making 20 : 20 from 
27 leaves 7. 

Or we may set down the minuend as on the right: 
£26 35s 20d. Then 9 from 20 leaves 11 ; 17 from 35 
leaves 18 ; and 19 from 26, 7 remains. 

§ 73. Hence ; for the subtraction of denominate num- 
bers we have the following 

RUtE. 

I. Set down the lesser number under the greater^ placing 
the same denominations directly under each other, 

JI. Begin with the lowest denomination^ and if the number 
expressing that denomination he less than the number directly 
over if J make the subtraction as in simple numbers. But if 
it be greater^ subtract it from the upper number increased by 
so many units as make one unit of the next higher denomi- 
nation^ and carry this one which has been borrowed to the 
next higher denomination^ as in subtraction of simple numbers, 

III. Do the same for all the denominations, and set down 
the several remainders, and they mil form the true remainder. 

PROOF. 

Add the remainder to the subtrahend — their sum should 
be equal to the minuend. 
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Q. How do you write down the numbers for subtraction f Where 
do you begin to subtract ? When the number to be subtracted is less 
than the one above it, what do you do ? When it is greater, what do 
you do f How do you prove Subtraction ? 



From - - 
Take - - 


(1.) 
A. R. 

18 3 

15 2 

3 

18 3 


EXAMPLES 
P. 

28 
30 > 

38) 

28 


• 

T. 

4 

2 


(2.) 
ciDt. qr. 

12 3 

18 2 


lb. 
20 
26 


Remainder 
Proof - - 


1 
4" 


14 
12 3 


22 
20 



(3.) (4.) 

lb, oz, pwt, gr, lb. oz. pwt, gr. 

Prom - - 273 18 9 10 8 

Take - - 98 10 18 21 9 10 15 20 

Remainder 174 1 1 3 8 10 14 12 

(5.) (6.) 

T. ctot. qr, lb. oz. cwt. qr. lb. oz. dr. 
From - - 7 14 1 3 6 14 2 12 10 8 

Take - - 263 4 11 6 3 16 15 3 

Remainder 5 7 1 26 11 7 2 23 11 5 

7. From 389no. 2wk. Sda. 7hr. 10m., take lOmo. Swk. 
2da. lOhr. 50m. Ans. 27mo. 3wk. 20hr. 20m. 

8. From 176yr. Smo. Stok. 4da., take 91yr. 9mo. 2wk. 
Ma. Ans. 84yr. 11 mo. 5(2a. 

9. From 6 tuns^ take 3hhd. l^gal. 3qt. 

Ans. tuns. gal. qt. 

10. From £3, take 3^. Ans. £2 17 s. 

11. From 2Z*., take 20^r. Troy. 

Ans. lib. lloz. I9pwt. 4gr. 

12. From 8», take lib IJ 2^ 29. 

Ans. » 3 5 B. 

13. From 9T., take IT. Icwt. 2qr. 20lb. l6oz. Udr. 

Ans. 7T. IScwt. Iqr. 7 lb. Ooz. 2dr. 

14. From 3 miles, take 3/ur. \9rd. 

Ans. 2mi. 4fvr. 2lrd. 
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APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. Sold a merchant one quarter of beef for £2 7^ 9^1; 
, one cheese for %$ Id ; 20 bushels of com for £4 IO5 lid\ 

and 40 bushels of wheat for £19 12« 8^ : how much did 
the whole come to ? Jins, £27 0$ 1 1^. 

2. Bought of a silversmith a teapot, weighing Zlb, 4iax. 
dpwt, 21^.; one dozen of silver spoons, weighing ^2^. 
loz. Ipwt] 2 dishes weighing I6lb, lOoz, I6pwt. I6gr,: 
how much did the whole weigh ? 

^ns. 22lb. ^oz. 6pwt. ISgr. 

3. Bought one hogshead of sugar, weighing 9cwt. 2qr, 
27lb, I4i0z.y one barrel weighing Scwt, 27 Z&., and a second 
barrel weighing 2cwt. Sqr. 26lb, 4ox,: how much did the 
whole weigh ? ^ Ans. cwt. qr, lb, 0%. 

4. A merchant buys two hogsheads of sugar, one 
weighing %cwt. Sqr. 21Z&.; the other, 9cwt. 2qr. 6lb,] he 
sells two barrels, one weighing Scwt Iqr. I2lb, l4oz. ; the 
other, 2cwL Sqr. I6lb. 6oz.: how much remains on huid ? 

^ns. I2cwt. 26lb. l2ox. 

5. A man sets out upon a journey and has 200 miles to 
travel ; the first day he travels 9 leagues 2 miles 7 fuiiongs 
30 rods; the second day 12 leagues 1 mile 1 furlong; 
the third day 14 leagues; the fourth day 15 leagues 2 
miles 5 furloiigs 35 rods : how far had he then to travel ? 

^ns, 14L. ImL Ijw* l^rd. 

6. A farmer has two meadows, one containing 9w^. 3J2. 
37P.9 the other contains 10.^. 2R. 25P.; also three 
pastures, the first containing 12.^. IJR. IP., the seccmd 
containing 13.^. 312., and the third 6^. IR. 39P.: by 
how many acres does the pasture exceed the meadow 
land? ^ns. Jl, R, P. 

7. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock on the 4th of July 
1776, how much time elapsed to the 1st qf January 1833, 
at 25 minutes past 3 P. M.? ^ns. 66yr, ISlda. Shr. 25m. 

8. A farmer has three granaries, one for wheat, one for 
rye, and one for corn: he fills them all. His wheat 
granary contains 667 Im. Spk. 6qt,'j the com granary 
257^. Ipk. IqU] the rye granary 495^. 2pk, 7qt.] how 
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much grain had he in all, and how much more wheat than 
rye? ^^ ( In all 1374^. 3pifc. 6^^. 

( Wheat more than rye 198^. 7qt. 

9. A father was bom on the 8th of December 1759, 
his first son on the 4th of June 1795 : what was the differ- 
ence of their ages ? Ans, S5yr, 6mo. 21 da, 

10. A merchant has a bill to pay of £600. He has 
£250 195 8(Z in cash, a good note against A for £75 10« 6(£ 
and a note against B for £37 1 1« 9d : how much money 
does he want to make the payment ? Ans. £ s d, 

11. A tailor requires \yd, Sqr, 3na. of cloth for a father's 
coat, and lyd. Iqr. 2na. for each of two sons : the father 
bays 6 yards, does he buy too much or too little ? 

Ans. lyd, Iqr. Ina. too much. 

MULTIPLICATION OF DENOMINATE NUMBERS. 

1. Charles pays 6d for a pencil: How much will buy 
two pencils f How much will buy 3 pencils ? 4 piencils ? 
5 pencils ? d pencils ? 

2. James puts 1 quart and 1 pint into a measure : How 
much could he put in a measure of twice the size ? In a 
measure of three times the size ? 4 times the size ? 5 times 
the size ? 6 times the size ? 

3. What is the product of 2$ 4d multiplied by 2 ? by 3 ? 
by 4? by 5? by 6? by 7? by 8? by 9? 

4. What is me product of lyd. Iqr, multiplied by 2 ? 
by 3 ? by 4 ? by 5 ? by 6 ? by 7 ? by 8 .? by 9 ? 

5. Multiply £3 dslOdhyi? 
In this example we say, 4 times 10(2 

are 40d, equal to Ss and 4d, Set down 
the id in the lower line. Then 4 times 
9^ are 36^ and Ss to carry make 39«, 
equal to £1 and 19^ over : set down 
the 198. Then 4 times £3 are £12 
and £l'to carry make £13. 

We may conclude from the examples that, to multiply 
a denominate number by a simple one, is to repeat the de- 
nominate number as many tunes as there are units m the 
multiplier. 



OPERATION. 


£ S 


d 


3 9 


10 




4 


£12 36s 40(2 


£13 19s 


U 
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CASE I. 

§ 73- When the simple number does not exceed 12. 

RUIiB. 

I. Write down the denominate number and set the multi- 
plier under the lowest denomination, 

II. Multiply the lowest denomination by the multiplier^ 
and see how many units of the next higher denomination 
are contained in the product^ and set down the excess as in 
addition. 

III. Multiply the next higher denomination by the multi- 
plier and add the units to be carried from the last product ; 
then reduce the sum to units of the next higher denomina- 
turn, write down the excess and proceed in the same way for 
all the' denominations'^ setting down the entire product when 
you come to the last, 

Q, What is required when you multiply a deoominate number 
by a simple one f When the simple number does not exceed 12, 
how do you write it down? How do you begin to multiply f How 
do you carry f 



£ s 
17 16 


d 
9 
6 


EXAMPLES. 

T. cwt, 


3 9 


qr. lb, 
3 27 

3 26 


oz. 
12 

7 


106 14 


6 


4 



3. Multiply 95 6(2 by 3 > Ans. £\ Ss M. 

4. What will 12 gallons of brandy cost at 95 6d per 
gallon ? Ans. £6 I4s. 

5. What will 9cwt. of butter cost at £l lis 6d per cwt. 

Ans. £14 2s 9d. 

APPLICATIONS. 

1. What is the cost of 4 yards of cloth ai £1 Bs 6d 
per yard ? 

OPERATION. 

The amount per yard multiplied by 
the number of yards will evidently 
give the entire cost. 



£1 3s M 



£4 Us Od Am. 
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2. Whttt will be the cost of 9 hats, at 9s 9d each ? 

Ans, £4 7s 9d. 

3. A farmer has 11 bags of corn each containing 2bu. 
Ipk. Sqt : how much corn in all the bags ? 

Ans. 26bu. Spk Iqt. 

4. What is the cost of 12 bushels of wheat at 9s Qd 
per bushel ? Arts. £ s. 

5. How much sugar in 12 barrels, each containing Scwt. 
2qr. 21lhJ Jins, 2T, 4cwL Sqr, I6lb. 

6. In 7 loads of wood, each containing 1 cord and 2 
cord feet, how many cords ? Ans, 8 cords 6 cord feet 

CASE II. 

§ 74. When the simple number is greater than 12 and 
a composite number. 

RinLR 

Jdultiply the denominate number by one of the component 
partSj or factors^ and then multiply the product by the other 
factors in succession: the last product is the one required, 

EXAMPLES. 

1. Multiply £6 2« 9d by 48=6x8. Ans. £294 I2s. 

2. What will 24 barrels of flour cost, at £2 Us Sd per 
barrel? Ans, £S2, 

3. What is the cost of 42cwt. of tallow, at ^1 I4s 6d 
per cwt ? 

4. What is the cost of 120 dozen of candles at 6s 9d 
per dozen ? Ans, £34 lOs. 

5. How much water will be contained in 96 hogsheads, 
each containing 62gal, Iqt, Ipt, lgi,f Ans. 5991 gallons, 

CASE III. 

§ 79. When the simple number exceeds 12 and is not 
a composite number. 

RUI.E. 

Multiply the simple number by each of the denominations 
separately^ and reduce each product to the highest denomina- 
tion named. Then add the several products together^ and 
their sum will be the answer sought. 
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1. Multiply £^3sSdby 13. 

13 13 13 

Sd 3# £5 

104<£=x8g Sd. 3ay=iei llto, iBgS 

£65 

1 198 

85 8<{ 



J9ns. £ 67 Is S d. 

2. Multiply £6 Ss 9d by 130. 

Id9x9<2 = 1251d=je 5 4« 3<2 
139x8« » 1112«r=:je 55 12« 
139xi66 = Jg^834 »rje8d4 00 



dffiw. Je894 I6s 3d. 



3. Multiply Jeo 2s Id by 195. ^lu. £22 15«. 

4. What is the cost of 46 bushels of wheat at 4^7^ 
per bushel ? 

5. What is the cost oi lllcwt. of raisins sX £1 2s M 
per cwt ? ^ns. J6130 Bs 3d. 

Q. How do yoa moltiply when the mnple number is greater than 
12 and a oomposite number f How do you multiply when the aimiila 
number exceeds 12 and is not a composite number f 

* 

BILLS OP PARCELS. 

A Hosier's Bill. 

Jan. 4. 1837. 
Mr. Thomas Williams^ 

Bought of Richard Simpson 
s. d. 
8 Pair of worsted stockings, at 4 6 per pair 
5 Pair of thread ditto, - - at 3 2 

5 Pair of black silk ditto, - at 14 

6 Pair of black worsted ditto, at 4 2 
4 Pair of cotton ditto, - - at 7 6 

2 Yards of fine flannel, - - at 1 8 per yard. 

Total cost £9 Os 2d. 
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A Merger's Bill. 
Mr. William George, 



July 13, 1837. 



Bought of Peter Thompson, 

s. d, 

16 Yards of satin, - - - at 9 6 per yard. 

18 Yards of flowered silk, - at 17 4 

12 Yards of rich brocade, - at 19 8 
16 Yards of sarcenet, - - at 3 2 

13 Yards of Genoa velvet, - at 27 6 
23 Yards of lutestring, - - at 6 3 



Total Cost £62 2s 5d. 



A Grocer's Bill. 

Aug. 6, 1837. 
Mr. Jfaihaniel Parsons^ 

Bought of William Smith. 
8. d. 
24 Ih. of royal green tea, - - at 18 6 per lb. 
24 lb. of imperial tea, - - - at 24 
35| lb. of best bohea, - - - at 13 10 
17 lb. of coffee, ---.-- at 6 4 
26 lb. of double refined sugar, - at 1 1^ 
9 Sugar loaves, weighing 187Z^. at 7} 

Total cost ^6 86 I85 llp L 

DIVISION OF DENOMINATE NUMBERS* 

1. Charles has Ss and wishes to divide it equally be* 
tween himself and two brothers : how much must he give 
to each ? If he divides 2s 6(2, how much ? If he divides 
2Sj how much ? If he divides Is 6(2, how much ? If he 
divides 1«, how much ? 

2. John has a bushel of nuts and wishes to divide them 
equally among himself and three brothers: how much 
will each have ? If he divides Spks., how much ? If he 
divides 2pk8. 4 qt} If he divides Ipk. ? If he divides 2qi. ? 
If he divides 1^. ? 
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DIVISION OF 



3. Diyide £26 168 lOd equally among 8 persons. 



In this example we find that 8 
is contained in jS25, 3 times and 
£1 over. Now this £l has yet 
to be divided by 8, as well as the 
island lOd. Then by multiply- 
ing the £1 by 20 and adding the 
155 gives 355, which contains 8, 
4 times and 35 over. Multiply- 
ing the 35 by 12 and adding in 
the lOd^ gives 4Qd^ which con- 
tains 8, 5 times and 6d over. The 
6d being reduced, gives 24 far- 
things which contains 8, 3 times. 
Therefore, each of the denomina- 
tions has been divided by 8. 



OPERATION. 

8)je25 155 I0d(£3 
24 

£ 1 
20 



8)355(45 
32 

35 

12 



8)46(5<i 
40 

4 



8)24/an( 3/ar. 
Jlns. £3 45 6id. 

§ 76. Therefore, a denominate number may be divided 
into any number of equal parts by dividing each of its 
denominations hy the divisor. 



RUI.9. 

I. Set down the number to he divided in the order of its 
denominations from the highest to the lowest^ and write the 
divisor on the left, 

II. Find how often the divisor is contained in thefgures 
of the highest denomination, 

III. Reduce the remainder^ if there he any^ to the next 
lower denomination^ and add the figvares of the dividend 
expressing that denomination^ and then divide the sum hy 
the divisor, 

IV. Proceed in the same way for all the denominations 
to the last^ and if there he a remainder place the divisor 
under it^ as in division of simple numhers. Each of the 
quotients will he of the same denomination as its dividend^ 
and the several quotients connected together will he the entire 
quotient sought. 
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PROOF OP MULTIPLICATION. 



Divide the product by the multiplier, and if the quotient 
is equal to the multiplicand, the work may be considered 
right 

PROOF OF DIVISION. . 

Multiply the quotient by the divisor, and if the product 
is equal to the dividend, the work may be considered right. 

Q, How may a denominate number be divided ? How do you set 
down the number to be divided ? How do you then divide 7 When 
there is a remainder what do you do with it ? Of what denomination 
will each of the quotients be ? How do you prove multipUcation ? 
How do you prove division f 

EXAMPLES. 

1. Divide 36^. 3pk. Iqt. by 7. 



In this example we find that 
7 is contained in 36 bushels 5 
times and 1 bushel over. Re- 
ducing this to pecks and adding 
3 pecks, gives 7 pecks, which 
contains 7, 1 time and no re- 
mainder. Multiplying by 8 
quarts and adding, gives 7 quarts 
to be divided by 7. 



OPERATION. 

35 

1 
4 



7)7pA:.{lpi5:. 



7)7(lg/. 

Ans. bhu, Ij^, Iqt. 



Note. — ^When the divisor does not exceed 12 the division 
may be made after the manner of short division in simple 
numbers. ' ^ 

2. Divide £25 I5s 4d by 8. 

We first say 8 into 25, 3 times and 
£1 or 20s over. Then after adding 
the 15s, we say, 8 into 35, 4 times and 
3s over. Then reducing the 3s to pence 



OPERATION. 

8)£25 15s 4d 
£3 4s 5(i 



and adding in the 4(2, we say 8 into 40, 5 times. 

Q. When the divisor does not exceed 12, how may the division be 
penbrmed? 
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3. Pivide £821 I7s dfd by 4. Jlns, £805 9« bd 1| far. 

4. Divide £55 14s fi by 7. .^hx. £7 19« Id 3f /ir. 

5. Divide I6cwt. 3qr, 27lb. 6oz. by 7. 

Jltu. 2cwt. Iqr. I9lh. l^oz. 

6. Divide 49yd, 3qr. 3na. by 9. Ans. yd. qr. no. 

7. Divide 131w!?. \R. by 12. Ana. \0A. 311. 30P. 

8. Divide £1138 12« U by 53. Aw. £21 9« 8(2. 

9. Divide 1417ao<. lib. by 79. wditf. 17cii^. Zqr. %llh. 

10. Divide £23 15;; 7^ by 37. Ans. 

11, Divide £199 Zs 10(2 by 53. Ans. £3 15« 2(i 

Note. — When the divisor is a composite number, and 
exceeds 12, the work may be shortened by dividing by the 
(actors in succession, as in division of simple numbers. 

BZAMPLBS. 

1. Divide £28^ 2^ 4d by the composite number 21. 
Here the factors are 3 and 7. 

OPERATION. OPERATION- 

7 )je28 %B 4d S)£4 Os 4d 

£4 Qs U £1 Qg 9^. 

Hence, the answer sought is JSl 6$ 9\d. 

Q. When the divisor is a composite number, how may the divisioa 
be performed ? 

2. Divide Jg57 3$ 4d by 35^5x7. Ans. £l 12« Sd. 

3. Divide £Sb 4$ by 72. Ans. £ s d. 

4. Divide £31 2s lO^d by 99. Ans. 69 3^. 

APPLICATIONS. 

1. Bought 65 yards of cloth for which I paid JS72 I4s 
4)d: what did it cost per yard ? Ans. £1 2s 4ld. 

2. Bought 64 gallons of brandy for £30 Ss : what did 
it cost per gallon ? Ans. 9s M. 

3. Bought 144 reams of paper for £96 : what did it cost 
me per ream ? Ans. s d. 

4. Sixty-three barrels of sugar contain IT. \%cwt. 3qr. 
2\lb.\ how much is there in each barrel? 

Ans. 2ctd. \qr. 21lb. 



DENOMINATE NUMBERS. 127 

5. A farmer has a granary containing 232 bushels 3 
peeks 7 quarts of wheat, and he wishes to put it in 105 
bags : how much will each bag contain ? Jlns, bu. qt. 

6. One hundred and seventy-six men consumed in a 
week Idofft. Sqr. lib. 6oz, of bread : how much did each 
man consume? Ans. Sib. l2oz. 2dr. 

APPLICATIOMS IN THE FOUR RULES. 

Albany^ July 1, 1837. 
Mr. James Sears^ 

Bought of Albert TUm. 
3Z5. of green tea at 7^ 6(2 per pound, - - 
27yd. of muslin oXls 6d per yard, - - - 
icict. of sugar at £2 2s Sd per cwt. - - 
2Jihd. of molasses at 2s Qd per gallon, - - 
6lb. of raisins at 1^ 7d per pound. - - - 

Received payment, £27 iSs 2d. 

Albert Titus. 

2. A gentleman purchased of A silversmith, 2 dozen 
silver spoons each weighing 3o«. 4pwt. Igr. ; 2 dozen of 
tea spoons, each weighing I5pwt. 16^.; 3 tankards each 
weighing 22oz. lipuft. He sold him old silver to the 
amount of 6lb. lOoz. djnot.\ how much remained to be 
paid for ? Ans. 6lb. doz. \2pwt. 

3. What will be the cost of 22 tons of hay, at £2 \s 
lOd per ton ? Ans. £46 Os 4d. 

4. If two hogsheads of wine cost £%7 As: what does 
it cost per gallon ? Ans. s d. 

5. If Acwt. of sugar cost d6l4 : what is it per pound ? 

Ans. 7]id. 
* 6. A man paid £67 4s for a pile of wood containing 64 
cords; he sold 30 cords for £29 16s: for how much 
must he sell the remainder per cord so as not to lose ? 

Ans. £ s. 

7. If 7Scwt. 3qr. lOlb. of sugar be equally divided 
among 5 men, what will be each one's share ? 

Ans. I5cwt. dqr. 2lb. 

8. A printer uses one sheet of paper for every 16 pages 
of an octavo book : how much paper will be necessary to 
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print 500 copies of a book containing 336 pages, allpwing 
2 quires of waste paper ia each ream ? 

Jins, 24 reams b quires 12 sheets. 

9. A fanner wishes to divide 108 acres into 8 equal 
fields : how much will there be in each field ? 

Ans. A. R 

10. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills: he then fills six 5 gallon 
demijohns ; then he draws off 3 dozen bottles, each con- 
taining 1 quart 2 gills : how much remained in the cask ? 

Ans, S2gal Ipt 

11. A man lends his neighbor £135 6s Sd and takes in 
part payment 4 cows at £5 Ss apiece, also a horse worth 
£50 : how much remained' due ? Ans, £ 5. d- 

12. A farmer has 6T. ScwL 2qr. I4lb, of hay to be re- 
moved in 6 equal loads : how much must be carried at 
each load ? Ans. IT. Icwt. Iqr. 2llh, 

13. A person at his death left landed estate to the 
amount of £2000, and personal property to the amount of 
£2803 17^ 4(L He directed that his widow should receive 
one eighth of the whole, and that the residue should be 
equally divided among his four children. What was the 
widow's and each child^s portion } 

a 5 Widow's portion £600 9» 8d. 
^^' I Each child's portion £1050 16s Hi. 



OF VULGAR FRACTIONS. 

(Before proceeding farther let the pupil study carefully from % 49 
to Denominate Numbers.) 

§ yy. There are five kinds of Vulgar Fractions, Proper, 
Improper, Simple, Compound, and Mixed. 

A Proper Fraction is one in which the numerator is 
less than the denominator. The value of every proper 
fraction is less than 1. (See f 44) 

The following are proper fVtictions : 

1113 3 5 9 8 s 
"29 ^9 4? 49 7' T' TTT' 9? t* 
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• 

An Improper Fraction is one in which the numerator 
is equal to, or exceeds the denominator. Such fractions 
are called improper fractions because they are equal to, 
or exceed unity. When the numerator is equal to the 
denominator the value of the fraction is 1 ; in every other 
case the value of an improper fraction is greater than 1. 

The following are improper fractions : 

35689 12 1419 
■^9 79 T? T9 "8 ? 6 9 7 ? y • 

A Simple Fraction is a single expression. A simple 
fraction may be either proper or improper. 
The following are simple fractions : 

49 ^9 f 9 T9 t9 h h h 

A Compound Fraction is a fraction of a fraction, or 
several fractions connected together with the word of 
between them. 

The following are compound fractions : 

i of i, J of i of i, I of 3, I of i of 4. 

A Mixed Number is made up of a whole number and 
a fraction. The whole numbers are sometimes called 
integers. The following are mixed numbers : 

3J, ^, 6f, 5f, 6f, 3^, 

Q. How many kinds of Vulgar Fractions are there ? What are 
they ? What is a proper fraction ? Is its value greater or less than 1 f 
What is an improper fraction ? Why is it called improper ? When 
18 its value equal to 1 ? What is a simple fraction ? What is a com- 
pound fraction ? What is a mixed number ? Give an example of a 
proper fraction? Of an improper fraction? Of a simple fraction? 
Of a compound fraction ? Of a mixed fraction ? Is four-ninths a 
proper or improper fraction ? What kind of a fraction is six-thirds ? 
What is its value ? What kind of a fraction is nine-eighths ? What 
is its value ? What kind of a fraction is one-half of a third ? What 
kind of a fraction is two and one-sixth ? Four and a seventh ? Eight 
and a tenth ? 

§ 78* The numerator and denominator of a fraction, 
taken together, are called the terms of the fraction. Hence, 
every fraction has two terms. 

Q. What are the terms of a fraction ? What are the terms of the 
fraction three-fourths ? Of live-eighths ? Of six-sevenths ? 
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§ 70. A whole number may be expressed fracdonaliy 
by writing 1 below it for a denominator. Thus, 

3 may be written | and is read, 3 ones. 

5---- |. --6 ones. 

6---- f --6 ones. 

8---- f- - - 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8. Hence, the value of a number is not changed 
by placing 1 under it for a denominator. 

Q. How mav a whole number be expressed fractionally ? Does 
this alter its value ? Give an example ? 

§ SO* If an apple be divided into 6 equal parts, 

^ .will express one of the parts, 
^ ... two of the parts, 
} « . . three of the parts, 
&c. - - - &c. - - &c. 

and generally, the denominator shows into how many 
equal parts the unit is divided, and the numerator how 
many of the parts are taken. 

Hence, also, we may conclude, that, 

^X2 ; that |s, | taken 2 times sf, 
^X3 ; that is, ^ taken 3 times sb|, 
^X4 ; that is, ^ taken 4 times s^; 

and consequently we have. 

Proposition I. If the numerator of a fraction be mtd- 
tiplied by any number ^the denominator remaining unchanged^ 
the value of the fraction will be increased as many times as 
there are units in the multiplier. Hence, to multiply a frac- 
tion by a whole number^ we simply multiply the numerator 
hy the number. 

Q. If an apple be divided in dx equal parts how do you express one 
of, those parts ? Two of them ? Three of them f Four of them f 
Five of them f Repeat the proposition f How do you muldply a 
fraction by a whole number ? 
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BXAJfPLSS. 

1. Multiply 1 by 8. 


Ans, V- 


2. Multiply 1 by 5. 


Ans. V- 


3. Multiply 1 by 9. 


•fljM. i 


4. Multiply ^ by 14. 


Ans. 1^3. 


5. Multiply i by 20. 


ddns. 


6. Multiply ^ by 25. 


Jins. ^ls.. 



§ 81* tf three apples be each divided into 6 equal 
parts, there will be 18 parts in all, and these parts will be 
expressed by the fraction ^. If it were required to ex- 
press but one-third of the parts^ we should take in the 
numerator but one-third of 18: that is, the fraction | 
would express one-third of \^. If it were required to- 
express one-sixth of the parts, we should take one-sixth 
of 18, and | would be the required fraction. 

In each case the fraction ^^ has been diminished as 
many times as there were units in the divisor. Hence, 

Proposition II. If the numerator of a fraction he 
divided by any number, the denominator remaining un- 
changedyihe value of the fraction vnll be diminished as many 
times as there are units in the divisor. Hence, a fraction 
may be divided by a whole number by dividing its numerator, 

Q. If 3 apples be each divided into 6 equal parts, bow many parts 
in all f If 4 apples be so divided, how many paks in all f If 5 apples 
be so divided, now many parts ? How many parts in 6 apples ? In 7 ? 
In 8 ? In 9 ? In 10? What expresses all the parts of the three apples ? 
What expresses one-half of them ? One-third of them 7 One-sixth 
of them ? One-ninth of them 7 One-eighteenth of them 7 What 
expresses all the parts of four apples 7 One-half of them 7 One-third 
of them 7 One-fourth of them 7 One-sixth of them 7 One-eighth of 
them 7 One-twelfth of them ? One-twenty-fourth of them 7 Put 
ainilar questions for 5 apples, 6 apples, &c. Repeat the proposition. 
How may a firaction be divided 7 

EXAMPLBS. 

1. Divide f| by 2, by 7, by 14. Jlns. ^, ^ ^. 

2. Divide ^ by 56, by 28, by 14, by 7. Ans, . 

8. Divide ^ by 25, by 8, by 16, by 4. Ans. ► 

6 
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§ 83- Let TLB again suppose the apple to he divided 
into 6 equal parts. If now each part be divided into 2 
equal parts, there will be 12 parts of the apple, and con- 
sequently each part will be but half as large as before. 

Three parts in the first case will be expressed hy f , 
and in the second by ^. But since the parts in the second 
are only half the parts in the first fraction, it follows that, 

•^ss one half of ^. 

If we suppose the apple to be divided into 18 equal 
parts, three of the parts will be expressed by -A-, and since 
the parts are but one-third as large as in the first case, 
we have 

•^3= one third of f: 

and since the same may be said of all fractions, we have 

Proposition III. If the denominator of a fraction he 
multiplied by any number^ the numerator remaining tm- 
changedy the value of the fraction will be diminished as 
many times as there are units in the multiplier. Hence, a 
fraxition may be divided hy any number^ by multiplying the 
denominator hy that number. 

Q. If an unit be divided in 6 equal parts and then into 12 equal parts, 
how does one of the last parts compare with one of the first ? If the 
second division he into 18 parts, how do they compare? If into 24? 
What part of 24 is 6 f If the second division he into 30 parts, how do 
they compare f If into 36 parts ? Repeat the proposition. How may 
a fraction be divided by a whole number ? 



EXAMPLES. 






1. What is i of f 


Jlns. 


h 


2. What is 1 of f 


Ms. 


aV 


8. Divide ^ by 4. 


Ans. 


!&• 


4. Divide |i by 8. 


Ans. 




5. Divide ^\ by 45. 


Ans. 


vifr- 



i 8S* If we suppose the apple to be divided into 3 
parts instead of 6, each part will be twice as large as 
before, and three of the parts will be expressed by § 
instead of ^. But this is the same as dividing the denomi- 
nator by 2 ; and since the same is true of all fractions, 
'we have 
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Proposition IV. If the denominator of a fraction he 
dimded by any number^ the numerator remaining unchanged^ 
the value of the fraction will be increased as many times a& 
there are units in the divisor. Hence, a fraction may be 
multiplied by a whole number^ by dividing the denominator 
by that number, 

Q. If we divide 1 apple into three parts and another into 6, how 
much greater will the parts of the first be than those of the second 7 
Are the parts larger as you decrease the denominator ? If you divide 
the denominator by 2, how do you affect the parts ? If you divide it 
by 3 1 By 4? By 5? By 6? By 7? By 8? Repeat the proposi- 
tion. How may a fraction be multipUed by a whole number ? 

EXAMPLES. 

1. Multiply J by 2, by 4. Ans. f, f 

2. Multiply li by 2> 4, 8, 16, 32. 

3. Multiply -^ by 2, 4, 6, 8, 12, 16, 24, 48. 

Jlns. , , &c. 

4. Multiply If by 2, 4, 6, 12, 21, 42. 

Jlns. ^^, ^, If, &c., &c. 

5. Multiply m by 5, 10, 20. Jlns. ^, W» W- 

§ 84. It appears from Prop. I. that if the numerator of 
a fraction be multiplied by any number, the value of the 
fraction will be increased as many times as there are units 
in the multiplier. It also appears from Prop. III., that if 
the denominator of a fraction be multiplied by any number, 
the value of the fraction will be diminished as many times 
as there are units in the multiplier. 

Therefore, when the numerator and denominator of a 
fraction are both multiplied by the same number, the 
increase from multiplying the numerator will be just equal 
to the decrease from multiplying the denominator ; hence 
we have. 

Proposition V. If the numerator and denominator of a 
fraction be multiplied by the same number^ the value of the 
fraction will remain unchanged, 

Q. If the numerator of a fraction be multiplied bjr a number, how 
many limes is the fraction increased ? If the denominator be multi- 
plied by the same number, how many times is the fraction diminished f 
If then the numerator and denominator be both multiplied at the same 
time, ii the valae changed f Why not f Repeat the propositioa. 
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EXAMPLES. 

1. Multiply the numerator and denominator of f by 7 : 
this gives |x^=ff. •^tu. fj. 

2. Multiply the numerator and denominator of ^ by 3, 
by 4, by 5, by 6, by 9, by 12, by 15, by 20. 

3. Multiply each term of \^ by 7, by 8, by 12, by 14, 
by 15, by 17, by 45. 

§ SS. It appears from Prop. II. that if the numerator 
of a fraction be divided by any number, the value of the 
fraction will be diminished as many times as there are 
units in the divisor. It also appears from Prop. IV. that 
if the denominator of a fraction be divided by any number, 
the value of the fraction will be increased as many times 
as there are units in the divisor. Therefore, when the 
numerator and denominator of a fraction are divided by 
the same number, the decrease from dividing the numera- 
tor will be just equal to the increase from dividing the 
denominator : hence we have, 

Proposition VI. If the numerator and denominator of 
a fraction be divided by the same number^ the value of the 
■fraction will remain unchanged. 

Q. If the numerator of a fraction be divided bv a number, how many 
times will the value of the fraction be diminishea ? If the denominator 
be divided by the same number, how many times will the value of the 
fraction be mcreased f If they are both divided by the same num- 
ber, will the value of the fraction be changed f Wny not f Repeat 
the proposition. 

EXAMPLES. 

1. Divide both terms of the fraction A ^7 ^ • t^^s gives 
i',A=f • Jins. J. 

2. Divide each term by 8 : this gives |j-^=J. 

3. Divide each term of the fraction ^^ by 2, by 4, by 
8, by 16, by 32. 

4. Divide each term of the fraction -^ by 2, by 3, by 

4, by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60, 

§ 80. *dny number greater than unity that will divide 
two or more numbers without a remainder is called their 
common divisor : and the greatest number that will so divide 
them^ is called their greatest common divisor. 



OF VUL6AB FRACTIONS. 135 

BZAMPLES. 

1. Take the two numbers 142 and 994. The greatest 
common divisor cannot be greater than the least number 
142. This number will divide itself: — ^let us see if it will 
also divide 994. 

OPERATION. 

142)142(1 



The number 142 exactly divides itself, 
giving a quotient of 1 ; it also divides 
994 giving a quotient of 7. Therefore, 
142 is the greatest common divisor. 



142 



142)994(7 
994 



The number 2 and 71 are common divisors of the two 
numbers 142 and 994 since either of them will divide both 
cf the numbers without a remainder. Two numbers may 
have several common divisors, but they have only one 
greatest common divisor. 



9-^ 

istheii 



,. What is the oommon diviaor of two or more numbers ? What 

ieir greatest common divisor 7 What is the difference between the 

common divisor and the greatest common divisor ? What is the com- 
mon divisor of 2 and 4 f Of 4 and 6 ? What are the common divisors 
of 4 and 8 ? What is their ^eatest common diviaor ? What are the 
divisors of 12 and 16 ? Their greatest common divisor ? 



2. Take the two numbers 72 and 90. 



Let us again see if the 
least number 72, is the 
greatest common divisor. 
Ailer dividing we find a 
remainder of 18. 



OPERATION. 

72)90(1 
72 



greatest common div. 18)72(4 

72 



Now if 18 will divide 72, it will also divide 90, for 
90=72+18, and 18 will be contained once more in 
90==72+18 than in 72: but 18 divides 72 without a 
remainder: therefore, 18 is the common divisor: hence 
we see that the common divisor of two numbers must also 
he a common divisor between the least number and the 
remainder after division. But 18 is the greatest common 
divisor ; for, the greatest common divisor must be contained 
at least once more in 90 than in 72 : hence, the greatest 
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common divisor cannot be greater than the diflSsrence 
between the two numbers^ which^ in this case is 18. 
Therefore, we have 

Proposition VII. The greatest common divisor of two 

numbers is obtained by dividing the greater by the less^ then 

dividing the divisor by the remainder^ and continuing to 

divide the last divisor by the last remainder until noMng 

remains. The last dioisor will be the greatest common 

divisor sought, 

Q. Will the common divisor of two numbers divide their remainder 
after division ? How do you find the greatest common divisor of two 
numbers 7 

3. Find the greatest common divisor of the two numbers 
63 and 81. 

OPERATION. PROOF. 

63)81(1 9)63(7 

63 _63_ 

l8)63(3 9)81(9 

54 81 

Greatest com. div. 9)18(2 

18 

4. Find the greatest common divisor of 315 and 405. 

Jlns. 45. 

5. What is the greatest common divisor of the two 
numbers 2205 and 2835 ? Ans. 

6. Find the greatest common divisor of 1157 and 623. 

Ans. . 

7. Find the greatest common divisor of 792 and 1386. 

Ans. 198. 

Note. — If it be required to find the greatest common 
divisor of more than two numbers, find first the greatest 
common divisor of two of them, then of that common divisor 
and one of the remaining numbers, and so on, for all the 
numbers : the last common divisor will be the greatest 
common divisor of all the numbers. 

8. What is the greatest common divisor of 246, 372, 
and 522 ? Ans. 

9. What is the greatest common divisor of 492, 744 
and 1044 ? Ans. 13. 
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LEAST COMMON MULTIPLE. 

§ 87. A number is said to be a common multiple of two 
or more numbers, when it can be divided by each of them 
without a remainder. For example, 6 is a common 
multiple of 2 and 3, because it is exactly divisible by each 
of them. So likewise, 12 is a common multiple of 2, 3, 4, 
and 6, because it is divisible by each of them. 

The least common multiple of two or more numbers, is 
the least number which they will separately divide without 
a remainder. For example, 12 is a common multiple of 2 
and 3, but it is not the least common multiple, since 6 is 
also divisible by 2 and 3. Now 6 being the least number 
which is so divisible, it is the least common multiple of 2 
and 3. 

To find the least common multiple of several numbers, 
we have the following 

RUXE. 

I. Place the tmmhers on the same line^ and divide by the 
least number that mil divide two or more of them without a 
remainder^ and set down in a line below the quotients and 
the undivided numbers. 

II. Divide as before^ until there is no number greater than 
1 tJutt will exactly divide any two of the numbers : then 
multiply together the numbers of the lower line^ and the divi^ 
sors^ and the product mil be the least common multiple. If 
in comparing the numbers together we find no common divi- 
sor, their product is the least common multiple. 

EXAMPLES. 

1. Find the least common multiple of 3, 4 and 8. 

We first see, that 2 will 
divide 4 and 8, but as it 
will not divide 3, we bring 
down 3 into the 2nd line : 
we again see that 2 is a 
common divisor of 2 and 
4; and as there is no com- 



OPERATIOX. 
Mjo ■■..4...0 

2)3 2 . , . 4~ 

O . . . . L . . m A 

Ms. 2X1X3X2X2=24. 



mon divisor between any two of the numbers of the last 
line, it follows that 2x1x3 multiplied by the two divisors, 
is the least common multiple. 
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Q. When is one number said to be a common multiple of two or 
more numbers 7 Of what numbers is 6 a common multiple f Of 
what numbers is 8 a common multiple 7 What is the least common 
multiple of two or more numbers f What is the difference between a 
common multiple, and the least common multiple ? Give the rule for 
finding the least common multiple. If the numbers have no common 
divisor what is the least common multiple ? 

2. Find the least common multiple of 3, 8, and 9. 



OPERATION. 

1X8X3X3=72. 



We arrange the numbers in a 
line and see that 3 will divide two 
of them. We then write down 
the quotients 1, and 3, and also the 
8 which cannot be divided. Then 
as there is no conmion divisor between any two of the 
numbers, 1, 8, and 3, it follows that tlieir product, multi- 
plied by the divisor 3^ will give the least common multiple 
sought 

3. Find the least common multiple of 6, 7, 8 and 10. 

Ans. 

4. Find the least common multiple of 21 and 49. 

Jlns. 147. 

5. Find the least common multiple of 2, 7, 5, 6 and 8. 

Ans, 840. 

6. Find the least common multiple of 4, 14, 28 and 98. 

Ans. 

7. Find the least common multiple of 13 and 6. 

Ans. 78. 

8. Find the least common multiple of 12, 4 and 7. 

Ans. 84. 

9. Find the least common multiple of 6,9, 4, 14 and 16. 

Aru. 1008. 

10. Find the least common multiple of 13, 12 and 4. 

Ans, 

11. What is the least conunon multiple of 11, 17, 19, 21 
and 7 ? Ans. 746ia 

REDUCTION OF VULGAR FRACTIONS. 

§ 88* Reduction of Vulgar Fractions is the method of 
changing their forms without altering their value. 
A fraction is said to be in its lowest terms, when ttkere 
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is no number greater than 1 that will divide the numerator 
and denominator without a remainder. 

Q. What is reduction f When is a fraction said to be in ita^ lowest 
terms ? Is one-half in its lowest terms ? Is two-fourths ? Is three- 
fourths? 

CASE I. 

§ 80- To reduce an improper fraction to its equivalent 
whdLe or mixed number. 

Divide the numerator by the denominator^ the quotient will 
he the whole number; and the remainder^ if there be one, placed- 
over the given denominator will form the fractional part. 

EXAMPLES. 

1. Reduce ^^ and ^ to their equivalent whole or tnixed 
numbers. 

OPERATION. OPERATION. 

4 )84 , 9)67 

Jins. ^21_^ Ans. 7| 

It was shown in § 44^ that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator: hence the value of the fraction is 
not changed by the reduction. 

Q. How do you reduce a fraction to its equivalent whole or mixed 
number ? Does this reduction aher its value ? Why not ? What is 
four-halves equal to ? Eight- fourths? Sixteen-eighths ? Twenty-fifths? 
Thirty-six-sixths ? Four-thirds ? What is mne-fourths equal to ? 
Four-fifths ? Seventeen-sixths ? Eighteen- sevenths ? 

2. Reduce ^ to a whole or mixed number ? Ans. 12|. 

3. In y of 3rards of cloth, how many yards ? 

Ans. yd, 

4. In y of bushels, how many bushels ? Ans. 5^bu. 

5. If I give ^ of an apple to each one of 15 children, 
how many apples do I give ? Jlns. 5. 

6. Reduce ^, ^^, ^^^% «T^%S to their whole or 
mixed numbers. 

7. If I distribute 878 quarter apples among a number of 
boysy how many whole apples do I use ? Ans. 

6* 
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CASE II. 

§ 90. To reduce a mixed number to its equivalent 
improper fraction. 

RUI.E. 

Multiply the whole number hythe denominator of the frac- 
tion ; to the product add the numerator^ and place the sum 
over the given denominator, 

EXAMF1.ES. 

1. Reduce 4|^ to Rs equivalent improper fraction. 
Here 4x5=20: then 20+4=24 ; hence, 

^ is the equivalent fraction. Ans. ^. 

This rule is the reverse of Case I. In the example 4^ 
we have the integer number 4 and the fraction f . Now 
1 whole thing is equal to 5 fifths^ and 4 whole things are 
equal to 20 fifths; to which, add the 4 fifths, and we 
obtain the 24 fifths. 

Q. How do you reduce a mixed number to its equiyalent improper 
fraction ? How many fourths are there in one f In two f In three I 
How many sixths in four and one-sixth ? In eight and two-sixths I 
In seven and, three-sixths ? In nine and five-sixths ? In ten and five- 
sixths 7 How many eighths in two and one-eighth ? In three and 
three-eighths? In four and four-eighths? In five and six-eighths? 
In seven and seven-eighths ? In eight and seven-eighths? 

2. Reduce 47| to its equivalent improper fraction ? 

Ans, ^^. 

3. Reduce 676||, 874»^', 690^, 367,^, to their 
equivalent improper fractions. 

Ans. 

4. Reduce 847^, 874f^|, 67426ff|, to their equiva- 
lent improper fractions. 

5. How many 200ths in 675^. Jins. 135187. 

6. How many 151ths in 187^. Ans. 28278. 

CASE III. 

§ 91. To reduce a fraction to its lowest terms. 

I. Divide the numfirator and denominator by any numlfer 
that will divide them bothwithout a remainder^ and thendivide 
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the guotients arising in the sarne way until there is no 
number greater than 1 that will divide them toithout a 
remainder, 

II. Or ^ find the greatest common divisor^ the numerator 
and denominator and divide them by it. The value of the 
fraction will not be altered by the reduction. 

EXAMPLES. 

1. Reduce ^f^ to its lowest terms. 

* 1st METHOD. 

I — s : — =-, which are the lowest terms of the 

6)175 7)35 5 

fraction, since no number greater than 1 will divide the 

numerator and denotninator without a remainder. 

2nd METHOD, BT THE pOMMON DIVISOR. 

70)175(2 

140 35) 70 2 ^^ 

Greatest common div. 35)70(2 35)175—5' 

70 

Q. When is a fraction in its lowest terms 7 (see $ 88.) How do 
you reduce a fraction to its lowest terms by the first method ? By the 
aecond f What are the lowest terms of two-fourths 7 Of oz-ei^hths ? 
Of nine-twelfths I Of sixteen-thirty-sixths 7 Of ten-twenueths ? 
Of fifteen-twenty-fourths 7 Of sixteen-eighteenths 7 Of nine-eigh- 
teenths 7 

2. Reduce ^^ to its lowest terms. Ans, ^. 

3. Reduce ^g^ to its lowest terms. ^ns. ^. 

4. Reduce ^^ to its lowest terms. ^ns. 

5. Reduce f§^ to its lowest terms. ^ns, ^^. 

6. Reduce yji^ to its lowest terms. «^ns. -j^ 

7. Reduce ff to its lowest terms hy the 2nd method. 

^ns, J. 

8. Reduce |^ to its lowest terms by the 2nd method. 

Ans, I, 

9. Reduce ^^^ to its. lowest terms by the 2nd method. 

Ans, 
10. Reduce ^^^^ to its lowest terms by the 2nd method. 

Ans, -^. 
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CASE IV. 

§ 03. To reduce a whole number to an equivalent 
fraction having a given denominator. 

RUrEL 

Multiply the whole number by the given denominator^ and 
set the product over the said denominator. 

EXAMPLES. 

1. Reduce 6 to a fraction whose denominator, shall be 4. 
Here 6x4=a24; therefore y is the required fraction. 

It is plain that the fraction will in all cases be equal to 
the whole number, since it may be reduced to the whole 
number by Case I. 

Q. How do you reduce a whole number to an equivalent fraction 
having a given denominator 7 How many thirds inlf In2f InSf 
In 4 ? If the denominator be 5, what fraction will you form of 5 ? Of 
4 ? Of 9 r Of 7 ? Of 8 7 With the denominator 6, what fraction 
will you form of 3 ? Of47 Of 5? Of 6? Of 77 Of9f 

2. Reduce 15 to a fraction whose denominator shall 
be 9. Ms. ^, 

3. Reduce 139 to a fraction whose denominator shall 
be 175. Ans. 

4. Reduce 1837 to a fraction whose denominator shall 
be 181. 

5. If the denominator be 837, what fractions will be 
formed from 327 ? From 889 ? From 575 ? 

CASE V. 

§ 93. To reduce a compound fraction to its equivalent 
simple one. 

EXAMPLES. 

1. Let us take the fraction | of ^, 

First, 1^=3 x^: hence the fractions may be written 
J. of 1^=3 x|- of 4; that is, three times one-fourth of 4« 
But \ of y=^\ : nence we have, 

foff=3x^=H; 

a result which is obtained by multiplying together the 
numerators and denominators of the given fractions. 
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Wben the compound fraction consists of more than two 
simple ones, two of them can be reduced to a simple frac- 
tion as above, and then this fraction may be reduced with 
the next, and so on. We therefore have the following 

1. Reduce all mixed numbers to their equioalent improper 
fructions by Cdse IL 

II. The7i multiply all the numerators together for a nume- 
raior and all the denominators together for a denominator: 
their products mil form the fraction sought, 

2. Reduce ^ of ^ of f to a simple fraction. 

Here Jxjxf=:^. Ans. -^, 

3. Reduce f of ^ of f to a simple fraction. 

Here, f xf xf a=T^s=|5=f ^Y dividing the numerator 
and denominator of ^^, first by 9 and then by 2, as shown 
in Case III. 

Or,^Xf xf=f, by cancelling or striking out the 3's 
and 6's in the numerator and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator and denominator of the fraction by 3 ; and in 
cancelling the 6's we divide by 6. Hence^ the value of the 
fraction is not affected by^ striking out like figures^ which 
should always be done when they multiply the numerator 
and denominator. 

4. Reduce f of | of -^ to a simple fraction. 

Here |xf Xt^=t^=t^=| ^^s. 

^h ix§X^^^=i^ns. 

Q. What is a compound fracdon ? How do you reduce a compound 
fraction to a simple one f When you find like figures in the numera- 
tor and denominator, what do ^ou do with them? Does this alter the 
value of the fraction? AVhat is one-half of one-half? One-half of 
one-third? One-third of one-fourth? One-sixth of one-seventh? 
Three-halves of one-eighth ? Six- thirds of two-ones ? 

5. Reduce 2j^ of 6^ of 7 to a simple fraction. 

Ans. A|a=i02|. 

6. Reduce 5 of -J- of ^ of 6 to a simple fraction. 

Ans» 

7. Reduce Qi of 7^ of 6|4 to a simple fraction. 

. Ans. ^^». 
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CASE TI. 

§ 94;> To reduce fractions of different denominators to 
equivalent fractions having a common denominator. 

BUI.E. 

I. Reduce compound fractions to simple ones^ and whole 
or mixed numbers to improper ones, 

II. Hien multiply each one of the numerators hy all the 
denominators except its own^ for the new numerators^ and 
multiply all the denominators together for a common de- 
nominator : the common denominator placed under each of 
the new numerators will form the several fractions sought, 

EXAMPLES. 

1. Reduce ^, ^9 and f to a common denominator. 

1x3x5=15 the new numerator of the 1st. 

7x2x5=70 2nd. 

4x3x2=24 ... -^ .... 3rd. 
and 2x3x5=s30, the common denominator. 

Therefore, Jf , fj, and fj, are the equivalent fractions. 

It is plain, that this reduction does not alter the values 
of the several fractions, since the numerator and denomi- 
nator of each are multiplied by the same number. (See 
Proposition V.) 

2. When the numbers are small the work may be performed 
mentally. 

Thus, i \ f =H, i«, H- 

Here we find the first numerator by multiplying 1 by 
4 and 5 ; the second, by multiplying 1 by 2 and 5 ; the 
third, by multiplying 2 by 4 and 2; and the common 
denominator by multiplying 2, 4 and 5 together. 

Q. What is the first step in ledudoff fractions to a common denomi- 
nator ? What is the second ? Does the redaction alter the values of 
the several firactions? Why not? When the numbers are small, 
how may the work be performed f 

3. Reduce 2|^, and ^ of -I- to a comm<in denominator. 

2J=J;andJoff=A- 
j- and ^s=|f and ^; the answers. 
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4. Reduce 5^ f of ^-^ and 4, to a common denominator. 

Ans. 

5. Reduce |^, ^^^ and 37, to a common denominator. 

•«»"• fM» ^m, and »m^ 

6. Reduce 4, |^, ^, to a common denominator. 

•^«*- W» 1*^ and ^^. 

7. Reduce 7^, f^, Bj-, to a common denominator. 

8. Reduce 4^, 8^, and 2^ of 5, to a conmipn denomir 
nator. Ans. 

§ OS. Note 1. It is oflen convenient to reduce frac- 
tions to a common denominator by multiplying the nume- 
rator and denominator of each fraction by such a number 
as shall make the denominators the same in both. 

EXAMPIfES. 

1. Let it be required to reduce \ and ^ to a common 
denominator. 

We see at once that if we multiply the numerator and 
denominator of the first fraction by 3, and the numerator 
and denominator of the second by 2, that they will have 
a common denominator. 

The two fractions will be reduced to f and |. 

2. Reduce |- and ^ to a common denominator. 

If we multiply both terms of the first fraction by 3 and 
both terms of the second by 5, we have 

i= Aj and i=^. 

3. Reduce \^ ^y and f to a common denominator. 

Ans. ^, T^, ^. 

4. Reduce ^j ^, ^^ to a common denominator. 

Ans. 

§ 06. Note 2. To reduce fractions to their lecist 
common denominaior^ we have the following 

I. Find the least common multiple of the denominators as 
in § 87 and it mil he the least denominator sought. 

II. Multiply the numerator of each fraction by the quotient 
which arises from dividing the common multiple by the dC' 
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nominator^ and the products mil he the mmeratorg of the 
required fractions ; under which write the least common 
denomiwUor, 

EXAMPLES. 

1. Reduce f, | and f to their least common denomi- 
nator. 

OPERATION. 

2)7--8--6 



7--4--3 and 3x4x7x2=168 the least com- 
mon denominator. 
^^®X3=24X3=72 Ist numerator. 



7 
168 



X5=s21x5=105 2nd numerator. 
8 

168 



X2=s28x2=56 3rd denominator. 



6 

'^ns. ^, ^i md ^. 

2. Reduce |^, f and -^ to their least common denomi- 
nator. Ans. If, J^ and -^j. 

3. Reduce 14|, 6f and 5^, to their least common de- 
nominator. Ans, 

4. Reduce -^, -^^ and f to their least common denomi- 
nator Jfnit 7 2 60 320 

5. Reduce -f^^ /j^, f , to their least common denomi- 
nator, ^rw. T^o^ A^ fM 

6. Reduce f^, 3-|^, 4^ and 8 to a common denominator. 

^ns 8 2 6XL5 450 800 
•U7ur. Y^, r^Q, JQQ5 YOO* 

7. Reduce 3^, 4^, 8^^, ^^h^? ^ t'^^i' I^ast common 
denominator. Ans, 

8. Reduce ^, f , f , and ^ to fractions having the least 
common denominator. Ans^ ^, j^, ■^, •^. 

9. Reduce |, •^-, f , and -^ to fractions having the least 
common denominator. Ans, |^, |-g, |§, |^. 

10. Reduce ^, f , |^, |, J-J, and ^ to equivalent fractions 
having the least common denominator. 

J?4ie 1-6 36 40 4^ 33 34 

Q. How do you reduce fractions to their least common denominator f 
Does this reduction affect the values of the fractions ? 
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REDUCTION OF DENOMINATE FRACl'IONS. 

§ 97. We h^ve seen § 4LS^ that a denominate number 
is one in which the kind of unit is denominated or 
expressed. For the same reason, a denominate fraction 
is one which expresses the kind of unit that has been 
divided. Such unit is called the unit of the fraction. 
Thus, 1^ of a £ is a denominate fraction. It expresses 
that one £ is the unit which has been divided. 

The fraction f of a shilling is also a denominate fraction, 
in which the unit that has been divided is one shilling. 
These two fractions are of different denominations, the 
unit of the first being one pound, and that of the second, 
one shilling. 

Fractions^ therefore, are of the same denomination tohen 
they express parts of the same unit, and of different denomir 
nations when they express parts of different units. 

Reduction of denominate fractions consists in changing 
iheir denominations without altering their values, 

Q. What 18 a denominate number ? What is a denominate fraction f 
Woat 18 the unit called ? In two-thirds of a pound, what is the unit ? 
In three-eighths of a shilhng, what is the unit ? In one-half of a foot, 
what is the unit I When are fractions of the same denomination t 
When of different denominations ? Are one-third of a JC and on»- 
fourth of a jC of the same or different denominations ? One-fourth of a 
£ and one-sixth of a shilting f O ne-fifth of a shilling and one-half of a 
penny f What is reduction? How many shillings in a jC? How 
manyinjC2T In 3 7 In4f How many pence in Is f In2f InSt 
In 28 6di In 3s 6(27 In 5s 8d7 How many feet in 3 yards 2fi.1 
How many inches ? 

CASE I. 

§ 08* To reduce a denominate fraction from a lower 
to a higher denomination. 

RUI.B. 

I. Consider how many units of the given denomination 
make one unit of the next higher, and place 1 over that numn 
her forming a second fraction, 

II. Then consider h&w many units of the second denomi" 
nation make one unit of the denomination next higher, and 
place 1 over that number forming a third fraction ; and so 
on, to the denomination to which you toould reduce. 
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III. Ckmnect all the fractions together^ forming a comr 
pound fraction ; then reduce the compound fraction to a 
simple one by Case V. 

EXAMPLEiS. 

L Reduce ^ of a penny to the fraction of a £. 

OPERATION. 

i < A of ^=^£^js 



The given fraction is ^ of a 
penny. But one penny is equal 
to -^ of a shilling : hence ^ of 
a penny is equal to |^ of -^ of a shilling. But one 
shilling is equal to -^ of a pound : hence ^ of a penny 
is equal to j^ of ^ of ^ of a JS=£y^. The reason 
of the rule is therefore evident 

2. Reduce f of a harleycom to the denomination of yards. 



OPERATION. 

I of J of ^ of J=i^x yards. 



Since 3 barleycorns 
make an inch, we first 
place 1 over 3 : then as 
12 inches make a foot, we place 1 over 12, and as 3 feet 
make a yard, we next place 1 over 3. 

Q. How do you reduce a denominate fraction from a lower to a 
bieher denomination t What is the first step? What the second? 
What the third f 

3. Reduce f oz avoirdupois to the denomination of tons. 

4. Reduce | of a pint to the fraction of a hogshead. 

Ans. hhd. 

5. Reduce ^ of a shilling to the fraction of a £. 

Ans. £7^. 

6. Reduce ^ of a farthing to the fraction of a £. 

Ans. ^ygW. 

7. Reduce f of a gallon to the fraction of a hogshead. 

Ans. -^^AAcL 

8. Reduce f of a shilling to the fraction of a JS. 

Ans. £ 
0. Reduce ]^ of a minute to the fraction of a day. 

Ans. rmins^ 

10. Reduce f of a pomid to the fraction of a ctot. 

Ans. cwi. 

11. Reduce •)- of an ounce to the fraction of a ton. 

I. Ans. yiififT. 
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GASB II. > 

§ 99. To reduce a denominate fraction from a higher 
to a lower denomination. 

RUIiE. 

I. Consider how many units of the next lower denominatimt 
make one unit of the given denomination^ and place 1 under 
that number forming a second fraction. 

II. Then consider how many unit^ of the denomination 
still lower make one unit of the second denomination and 
place 1 under that number forming a third fraction^and 
so on^ to the denomination to which you would reduce, 

III. Connect all the fractions together^ forming a com^ 
pound fraction. Then reduce the compound fraction to a 
simple one by Case V, 

EXAMPLES. 

1. Reduce ^ of a ;i6 to the fraction of a penny. 

OPERATION. 

|ofy of i^=a|ae2. 



In this example 4- of a pound 
is equal to ^ of 20 shillings. But 
1 shilling is equal to 12 pence; 
hence ^ of a £=^ of ^ of lf=i^d. Hence the reason 
of the rule is manifest. 

Q. What do you first do in reducing a denominate fraction to a 
lower denomination f What next I Wnat next f 

2. Reduce ^ctot. to the fraction of a pound. 

jins. ^^lb. 

3. Reduce -^ of a £ to the fraction of a penny. 

^ns, ^d. 

4. Reduce ^ of a day to the fraction of a minute. 

Ans. 480m. 

5. Reduce | of an acre to the fraction of a pole. 

^ns. P. 

6. Reduce f of a dS to the fraction of a farthing. 

Ans. ^Ap^far. 

7. Reduce y|^ of a hogshead to the fraction of a 
gallon. dns. ^gaL 

8. Reduce -^ of a bushel to the fraction of a pint. 

Jins. ^pt. 

9. Reduce f of a day to the fraction of a second. 

Ans, sec- 
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10. Reduce I- of a tun to the fraction of a gill. 



^ns. ^^^^giU. 



CAS^E III. 



§ 100. To find the value of a fraction in integers of a 
less denomination. 

RIJI.E. 

I. Reduce the numerator to the next lower denomination^ 
and then divide the result by the denomincUor, 

II. If there he a remainder^ reduce it to the denomination 
still less^ and divide again by the denominator. Proceed in 
the same way to the lowest denomination. The several quo^ 
tientSy being connected togethet^^ will form the equivalent 
denominate number. 

EXAMJPLSS. 

I. What is the value of |^ of a £ ? 



We first bring the pounds to 
shillings. This gives the fraction 
^ of shillings, which is equal to 
13 shillings and 1 over. Reducing 
this to pence gives the fraction ^ 
of pence, which is equal to 4 pence. 



OPERATION. 

2 
20 



3)40 



135 ... 1 Rem. 
12 



3)12 



4d. 



Ans. 13^4(2. 



Q. How much is one-half of a jC ? One-third of a shillinjg f One- 
halt of a penny ? How much is one-half of a Th, Avoirdupois ? One- 
fourth of a ton ? One-fourthoCacw^7 One-half of a quarter I One- 
fourth of a quarter 7 One-seventh of a quarter ? One-fourteenth of a 
quarter f One-twenty-eighth of a quarter 7 How do you find the 
value of a fraction in terms of integers of a less denomination 7 

2. What is the value of |?i. troy ? Ans, 9oz, I2pwt, 

3. What is the value of -^ of a cwt, ? Ans. Iqr, 7lh. 

4. What is the value of f of an acre ? Jins, 2R. 20P. 

5. What is the value of ^ of a £ ? Ans. s d. 

6. What is the value of f of a hogshead ? 

Ans. 62gal 2qt 
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7. What is the value of }^| of a hogshead ? 

Ans. gal. qt, 

8. What is the value of f of a guinea. Ans» 4s. Sd. 

9. What is the value of f of a lb, Troy ? 

^ns, oz, pwt, 
10. What is the value of |- of a tun of wine ? 

Ans. 3hhd. Blgal 2qt, 

CASE IV. 

§ 101. To reduce a denominate number to a fraction 
of a given denomination 

Reduce the number to the lowest denomination mentioned 
in it: then if the reduction is to be made to a denomination 
ttUl less^ reduce as in Case 11. ; but if to a higher denomi- 
nation reduce as in Case I. 



OFERATIQ^. 

45 7(2=55(2. 



EXAMPLES. 

1. Reduce 4s 7d to the fraction of a £. 

We first reduce the 
given number to the 
lowest denomination 

named in it, viz. pence. a £6& 

Then as the reduction ' 24 0* 

is to be made to pounds, a higher denomination, we reduce 
by Case 1. 

2. What part 'of a bushel is 2pk. 2qt. 



Then,55of Aofjg=£i^» 



OFE RATION. 

2pk. 3qt.=^l9qt. 
19 of I of i==^iibu. 



We first reduce to quarts, this 
being the lowest denomination. 
We then reduce to bushels by 
Case I. 

3. Reduce 2 feet 2 inches to the fraction of a yard. 

•Atis. \jyd. 

4. Reduce 3 gallons 2 quarts to the fraction of a hogs- 
head. Ans. ^Md. 

5. Reduce Iqr. lib. to the fraction of a hundred. 

Afis. cwt. 

6. What part of a hogshead is 3^^ \pt. ? Ans. i^. 

7. What part of a mile is 6//. lin. ? Ans. q^I^i^ • 

8. What part of a mile is 1 inch ? Ans. -^^r^- 
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9. What part of a month of 30 days, is 1 hour 1 minute 
1 second? ^ns, 

10. What part of 1 day is 3Ar. 3mL ? ^ns. t^^^. 

11. What part is 3hr. 3m. of two days .? Of 3 ? Of 4 ? 
Of 10 ? Of 25 ? 



ADDITION OF VULGAR FRACTIONS. 

§ 1Q3. Addition of integer numbers teaches how to 
express all the units of several numbers by a single number. 
• Mdition of fractions teaches koto to ey^press the value of 
several fractions by a single fraction. 

It is plain, that we cannot add fractions so long as they 
have different units : for, 4 of a d@ and ^ of a shilling 
make neither £l nor 1 shilling. 

Neither can we add parts of the same unit unless they 

are like parts ; for 4 of a j^ and -J^ of a £ make neither \ 

of a dS nor | of a jl. But ^ of a dS and j- of a £ may be 

/ added : they make f of a J@. So, ^ o{ h £ and | of a £ 

make f of a i6. 

Hence, before fractions can be added, two things are 
necessary. 

1st. That the fractions be reduced to the same denomi-^ 
notion. 

2nd. That they be reduced to a common denominator. 

Q. What does addition of integer numbers teach f What does 
adoition of fractions teach f What two things are necessary before 
fractions can be added ? Gan one^half of a & be added to one-half of 
a shilling without reduction ? Can one-half be added to one-fourth 
without reduction ? 

CASE I. . 

§ 103. When the fractions to be added are of the 
same denomination and have a common denominator. 

RUr£. 

Md the numerators together^ and place their sum over the 
common denominator: then reduce the fraction to its lowest 
terms% or to its equivalent mixed number. 
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OPERATION. 

1+3+6+3=13 
Hence, ^'=8um. 



EXAMPLES. 

1. Add ^ f, f , and 1 together. 
It is eyident, since all the parts 

are halves, that the true sum will 
be expressed by the number of 
halves : that is by thirteen two's. 

Q, When the fractions are of the same denomination and have a 
common denominator, how do you find their sum f ^What is the sum 
of one-third and two-thirds? Of three-fourths, one-fourth, and four- 
fourths? Of three-fifths, six-fifths, and two-fifths ? Of three-sixths, 
seven-sixths, and nine-sixths ? Of one-eighth, three-eighths and four- 
eighths 7 

2. Add I of a £j f of a dS, and f of a £ together. 

jins. y of a je.==je2j. 

3. What is the sum of f +^+f +\p + y. ^ns. V = ¥- 

4. What is the sum of ^+^+^+^+^. ^ns. 2. 

CASE II. 

§ 1 04;. When the fractions are of the same denomi^ 
nation but have different denominators. 

RIJI.E. 

Reduce compound fractions to simple ones^mixed numbers 
to improper fractions^ and all the fractions to a common 
denominator. Then add them as in Case L 

EXAMPLES. 

1. Add -1, 1^, and f together. 

By reducing to a com- 
mon denominator the new 
fractions are 



OPERATION. 
6x3x5^90 let numerator. 
4x2x5=40 2nd numerator. 
2x3x2=12 3rd numerator. 
2x3x5=30 the denominator. 



which, by reducing to the 
lowest terms becomes 4^. 

Q. How do you add fractions which have difierent denominators ? 
How do you reduce fractions of different denominators to equivalent 
fractions having a common denominator? 

2. Add ^ of a jS, f of a £, and |- of a £ together. 

Ans. ^^=£1|J%=£1t^. 
8. Add together |, ^, 4^, and ^, Ans. lOfff. 
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4. Find the least common denominator (see § 96), 

and add the fractions ^^, f , f , and |> Ans. 

5. Find the least common .denominator and add -^^ f , 
I, and ^. Ans. l^^. 

Note. § lOtS. When there are mixed numbers, instead 
of reducing them to improper fractions we may add the 
whole numbers and the fractional parts separately, and 
then add their sums. 

6. Add 19|, 6}, and ^ together. 

OPERATION. OFE RATION. 

Whole numbers. Fractional parts. 

19+6+4=29. |+|4.4_J^_1^Y 

Hence, 29+1^=30^, the sum. 

7. Add 3^, 6f, 8^, and 65f . Arts. 84|^ 

CASE III. 

§ 106. When the fractions are of different denomi- 
nations. 

RedMce the fractions to the same denomination. Then 
reduce all the fractions to a common denominator^ and then 
add them as in Case I, 

EXAMPLES. 

1. Add f of a ;e to f of a shilling. 

J of a £^i of \o« V o^ a shUling: 
Then, V+f =^+||«^a==8/,=14s 2d. 

Or, the f of a shilling might have been reduced to the 
fraction of a jS thus. 

Then, f + A=»f|+^=^ of a ^ : which being re- 
duced by § 100, gives 14» 2d. Ans. Us. 2d. 

2. Add f of a yard to ^ of an inch. 

Ans. i^yds. or 14Ain. 

3. Add J^ of a week, | of a day, and ^ of an nour 
together. Ans. da. hr. 

4. Add 4 of a ctot.^ S^lb. and 3^2. together. 

Ans. 2qr. lllb. l-^^oz* 



VULGAR FRACTIONS. 166 

5. Add 1 \ miled, ^ furlongs, and 30 rods together. • 

Jlns. Iot. 3/ur. ISrd, 

Note. The value of each of the fractions may be found 
separately, and. their several values then added. 

6. Add f of a year, ^ of a week, and -g- of a day together. 

f of a year =f of ^^ days =2 19 days. 
J^ of a week= J of 7 days = 2 days 8 hour&r. 
^ of a day = - . - - - 3 hours. 

Jlns. 221 da. llAr. 

7. Add f of a yard, f of a foot, and |- of a mile together. 

Ans, yd, ft, in. 

8. Add f of a cu^., ^ofsL lb, ISoz. and ^ of a cwt, 6lh. 
together. Jins. lad, Iqr, 21lh, 13o2. 

Q. How do you add fractions of different denommationa ? What ia 
the second method ? 

SUBTRACTION OF VULGAR FRACTIONS. 

§ 107. It has been shown (see § 109), that before 
fractions can be added together, they must be reduced to. 
the same unit and to a common denominator. The same- 
reductions must be made before subtraction. 

Subtraction of Vulgar Fractions teaches how to take a 
less fraction from a greater. 

Q, Can one-third of a shilling be subtracted from one-third of a £ 
without reduction ? Can one-fourth of a shilling be subtracted from 
one-fifth of a shilling ? What reductions are necessary before sub- 
traction ? What is subtraction ? 

CASE I. 

§ 108. When the fractions are of the same denomina-^ 
tion and have a common denominator. 

Subtract the less numerator from the greater and place 
the difference over the common denomincUor, 

EXAMPLES. 

1. What is the difference between f and f? 
Here we haye 5 — 3s=2: hence, f=sthe difference. 

7 
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2. *What is the difference between ^^ and ^^. 

3. From Ui lake j^. .^jw. |^. 

4. From ^^f take if||. ^im. 

5. From Hfi^ take |^. Ans. i J|fi, 

CASE II. 

§ 100* When the fractions are of the same denomina- 
tion, but have different denominators. 

Reduce mixed numbers to improper fractions^ compound 
Jractions to simple ones^ and all the fractions to a common 
denominator : then subtract them as in Case I. 

EXAMPLES. 

1. What is the difference between ^ and ^? 

Here, f— J==| — l=f =*i answer. 

Q. How do you subtract fractions which have the same unit but dif- 
ferent denominators ? What is the difference between one-half and 
one-third ? 

2. What is the difference between 12^ of ^ and 2 ? 

Ans, ^, 

3. What is the difference between 2^ of a £j and ^ 
ofa£? Ans.£ s. 

4. From | of 6, take ff of i. Ans. ^f. 

5. From ^ of f of 7, take f of f . Ans, 

6. From 37||9 take 3f of |. Ans. 36/^^. 

CASE III. 

§ 110. When the fractions are of different denomi- 
nations. 

RUIiE. 

Reduce the fractions to the same denomination: then 
reduce them to a common denominator^ after which subtract 
4U in Case L. 

EXAMPLES. 

1. What is the difference between ^ of a j&, and ^ of a 
shilling ? 

i of a shillings: J of y© = A ^^ * ^* 
Then, 1-^= 3^_J^=|§ of a £=9* Sd. 
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(}. How do you subtract fractions which are of different denomi- 
nations f 

2. What is the difference between ^ of a day and |^ of 
a second ? Ans, 1 ihr, 59m. 69 fsec, 

3. What is the difference between f of a rod and ^ of 
an inch? Jlns, 10 ft, ll^in. 

4. From 1|^ of a lb, troy weight, take ^ of an ounce. 

.5. What is the difference between -j^ of a hogshead, 

and -^ of a quart? tSris, IQgaL 2qt, Ipt, B^gL 

6. From ^ of a £ take f of a shilling? Jlns. s. d, 

7. From fos;. take ^pwt, Ans. 1 Ipwt, dgr, 

8. From 4^cwU take 4^lb, 

Ans, icwt, Iqr. I6lb» lox. 0|^{2r. 

MULTIPLICATION OF FRACTIONS. 

§111. John gave ^ of a cent for an apple. How 
much must he give for 2 apples ? For 3 apples ? For 4 ? 
For 5? For 6? For?? For 8? For 9? 

Charles gave f of a cent for a peach? How much 
must he give for 2 peaches ? For 3 ? For 4 ? For 5 ? 
For 6? 



EXAMPLES. 



OPERATION. 

or by dividing the deno- 
minator by 4, we have 

1x4=4,1=4=21. 



1. Multiply the fraction -f- by 4. 

When it is required to mul- 
tiply a fraction by a whole 
number, it is required to in- 
crease the fraction- as many 
times as there are units in the 
multiplier, which may be done 
by multiplying the numerator 
(see § 80)) or by dividing the denominator (see § 83). 

CASE I. 

§ 113. To multiply a fraction by a whole number. 

rui.es. 

Multiply the numerator, or divide the denominator by the 
whole number. 
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2. Multiply ^ by 12. Ans. B^. 

3. Multiply ll by 7. Ans. 6f . 

4. Multiply V/ by 9. Ans. ^fl^. 

5. Multiply ^ by 5. •tfn*. 

6. Multiply fll by 49. Jlns. 124^. 
Q. How do you multiply a fraction by a whole number ? 

§ 113. Note. When we multiply by a fraction it is 
required to repeat the multiplicand as many times as there 
are units in the fraction. 

For example, to multiply 8 by f is to repeat 8, f times ; 
that is, to take f of 8, which is 6. 

Hence, when the multiplier is less than \ we do not take 
the whole of the multiplicand^ hut only such a part of it as 
the fraction is of unity. For example, if the multiplier be 
one-half of unit}p^ the product will be half the multiplicand : 
if the multiplier be ^ of unity, the product will be one-third 
of the multiplicand.^ Hence, to multiply by a proper fraction 
does not imply increase^ as in the multiplication of whole 
numbers, 

Q, What is required when we multiply by a fraction ? What is 
the product of 8 multiplied by one-half? By one-fourth ? By one- 
eighth f By three-halves ? By six-halves f What is the product of 9 
multiplied by one-half? By one-third ? By one-sixth ? By one-ninth ? 
When the multiplier is less than 1, how much of the multiplicand 
is taken ? Does the multiplication by a proper fraction imply increase f 

CASE II. 

§ 114.* To multiply one fraction by another. 

EXAMPLES. 

1. Multiply f by f 



OPERATION. 



In this example | is to be 
taken f times. That is, f is 
first to be multiplied by 5 and the 
product divided by 7, a result which is obtained by multi- 
plying the numerators and denominators together. « 

Hence, we have the following 

Reduce all the mixed numbers to improper fractions^ and 
all compound fractions to simple ones : then multiply the 
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numerators together for a numerator^ and the denominators 
together for a denominator. 

Q. What is the product of one-sixth by one-Boventh ? Of three- 
fourths by one-half? Of six-ninths by three-fifths f ' Give the general 
rule for the multipUcation of fractions. 

2. Multiply J of f by ^. 

We first reduce the operation. 



i of ?- A, 

Hence, ^xV=.,^i^=34. 

Ans. 



Ans. f J=f 



compound fraction to the 
simple one ^, and then 
the mixed number to the 
equivalent fraction ^ ; af- 
ter which, we multiply the 
numerators and denominators together. 

3. Multiply ^ by \. 

4. Multiply IJ by I of 9. 

5. Multiply I of 3 of ^ by 15^. Ans. 

6. Multiply f by f of f Ans. 

7. Required the product of 6 by f of 5. Ans. 20. 

8. Required the product of | of f by | of 3f . Ans. f-|« 

9. Required the product of 3|- by 4^. Ans. H^jj . 

10. Required the product of 5, f, f of f and 4^. 

11. Required the product of 4}, f of -^ and 18^. 

Ans. 9^. 

12. Required the product of 14, |., ^ of and 6|. 

Ans. 

§ lis. Note. In multiplying by a mixed number, 
we may first multiply by the integer, then multiply by the 
fraction, and then add the two products together. This is 
the best method when the numeratoi^of the fraction is 1. 



KXAMFLES. 

1. Multiply 26 by 3^. 

We first multiply 26 by 3 : the 
product is 78. Afterwards we mul- 
tiply 26 by 1 : the product is 13 : 
hence the entire product is 91. 



OFERATION. 

26 
3 



78 
26x^=13 

91 Ans. 
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2. Multiply 48 by 8|. 



We first multiply by 8, and then 
add a sixth. 



OPERATION. 

48x8=384 
48xi= 8 



392 Arts. 



3. Multiply 67 by 9^. Ans. 608^ 

4. Multiply 842 by 7J. Ans,. 5987f . 

5. Multiply 3756 by ^. Ans. 12019^. 

6. Multiply 2056 by 5|. Ans. 

Q. How may yoa multiply by a mixed number f When is this the 
best method ? 

▲FFLICATI0N8. 

1. What will 7 yards of cloth cost at $f per yard ? 

Atis, S5j^. 

2. What will 32 gallons of brandy cost, at $1^ per 
gallon? Ans, $36. 

3. If lib. of tea cost $1^, what will 6^Z5. cost? 

Ans, $ 

4. What will be the cost of 17^ yards of cambric at 2^ 
shillings per yard ? Ans, £2 Ss 9d, 

6. What will 15^ barrels of cider come to at $3 per 
barrel? Ans, $45X. 

6. What will 3f boxes of raisins cost at 92^ per box F 

Ans, 9S^, 

7. What will 15^ barrels of sugar cost at 17^ dollars 
per barrel ? Ans, $ 

8. What will 3f cords of wood cost at $3f per cord ? 

Ans. 914^. 

DIVISION OF VULGAR FRACTIONS. 

§ 1 lO. We have seen that division of integer numbers 
explains the manner of finding how many times a less 
number is contained in a greater. 

In division of fractions, the divisor may be larger than 
the dividend, in which case the quotient will be less than 1. 

For example, divide 1 apple into 4 equal parts. 

Here it is plain that each part will be \ ; or that the 
dividend will contain the divisor but \ times. 
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Again, divide -J^ of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts each 
part would be expressed by \, But since the half of the 
pear was divided, each part will be expressed by ^ of ^ 

When we divide a fraction by a whole number we are 
to divide the fraction into as many equal parts as there are 
units in the divisor, and this may be done by dividing the 
numerator as in § 8 1 , or by multiplying the denominator 
as in § 83. 

Q. What does division of whole numbers explain 7 In division of 
fractions may the divisor exceed the dividend ? How will the quotient 
then compare with If If an apple be divided in 2 equal parts, what 
will express each part ? If half an apple be divided into 4 equal parts 
what will express one of the parts? What is one-half of one-half f 
What is one-sixth of one-half? One-sixth of one-fourth? One- 
seventh of three-fourths ? One-eighth of one-half ? One-ninth of one- 
third f One-tenth of two-thirds ? 

CASE I. 

§ 1 1 7. To divide a fraction by a whole number. 

Divide the numerator or multiply the denominator by the 
whole number. 

EXAMPLES. 



1. Divide ^ by 2. 

In the first operation we 
divide the fraction by mul- 
tiplying the denominator : in 
the second we divide the 
numerator, giving the same 
result in both cases. 



OFERATION. 

4^4 4_2 

4 _ ?)1_2. 
or 3-^2— 3— g 



2. Divide ^ by 9. ^ns. g^=^. 

3. Divide *T%« by 16. £ns. ^=1^. 

4. Divide f^ by 19. ^ns. 

5. Divide ^^ by 15. Jlns. rf^. 

Q, How do you divide a fraction by a whole number? 



162 



DIVISON OF 



CASE II. 

§ 118* To divide one fraction by another. 

EXAMPLES. 

1. Divide ^ by |. 

If the divisor were 5 the quo- 
tient would be V^* But, since 
the divisor is | of 5 the true quo- 



tient must be 8 times -^^^ for the 

will be 



1st OFERATION. 



2nd OPERATION. 
10 .J. 5 5 ) 10 2 



eighth of a number will oe con- 
tained in the dividend 8 times 
more than the number itself. In 

this operation we have actually multiplied the numerator 
of the dividend by 8 and the denominator by 5 : that is, 
we have, inverted the terms of the divisor and multiplied 
the fractions together. 

Since multiplying the denomina- 
tor by 5 is the same as dividing the 
numerator, and multiplying the nu- 
merator the same as dividing the 
denominator, we may, if we please, divide 10 by 5 and 24 
by 8. 

Hence, for the division of vulgar fractions we have the 
following 

Reduce compound fractions to simple ones^ and whole 
numbers to improper fractions ; then divide the numerator 
by the numerator and the denominator by the denominator^ 
if they will exactly divide : but if not^ invert the terms of the 
divisor^ and then multiply the divisor and dividend together. 

Q, How do you divide one vulgar fraction by another f 

EXAMPLES. 

1. Divide li by f. 

Here we divide, the numerator by 
the numerator, and the denominator by 
the denominator. 

Here, we have inverted the terms 
of the divisor and multiplied the 
fractions together. 



1st OPERATION. 



2nd OPERATION. 

^-^f is equal to 

a Xf =gyj{y«j« 
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2. Divide ^ by ^. Arts. 8. 

9. Divide ^ by ^. Ans, 

In the division of fractions we should note the follow- 
ing principles. 

1st. When the dividend is just equal to the divisor, the 
quotient will be 1. 

2nd. When the dividend is greater than the divisor, the 
quotient will be greater than 1. 

3rd. When the dividend is less than the divisor, the 
quotient will be less than 1. 

4tii. The quotient will be just so many times greater 
than 1, as the dividend is greater than the divisor. 

5th. The quotient will be just as many times less than 
1, as tiie dividend is less than the divisor. 

Q. How do you divide one fraction by another f When will the 
quotient be 1 ? When greater than 1 ? When less than 1 ? When 
greater than 1, how many times greater? When leas than 1, how 
many times less ? 

4. Divide \ by \. 
6. Divide 3^ by J. 

6. Divide ISJof Jby4|. 

7. Divide 44^ by f^. 

8. Divide 371 J by ^. 

9. Divide -^ by ylfy. 

10. Divide I of I by I of |. 

11. Divide 5 by t^. 

12. Divide 5205^ by | of 91. 

13. Divide 100 by 4J. 

14. Divide J of|byf 

15. Divide f of 50 by 4J. 

16. Divide 14| of \ by 3^ of 6. 

APPLICATIONS. 

1. If lib, of sugar cost 77 of a dollar, what is the price 
per pound ? 

JI+7-:^ of $1; or ^ of If" cents-^^-S^. 

Ans. 8^ eenU. 

7* 



Ans. 


f 


Jins. 


29^. 


Ans. 


m- 


Ans. 




Ana. 


370 2 fi. 


Am, 


30if||. 


Ans, 


*. 


Ans. 




Ans. 


71^. 


Arts, 


20M. 


Ans, 


«• 


Ana, 




Ana, 


Aft- 
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2. If ^ of a dollar will pay for lO^lk of nails, how 
much is the price per pound ? Ans. $ 

3. If -1^ of a yard of cloth cost $3, what is the price per 
yard? Ans. $5 J. 

4. If $211 will buy 7^ barrels of apples, how much 
are they per oarrel ? Ans, $2^^» 

5. If 4^ gallons of molasses cost 92f , how much is it 
per quart ? Ans. cts. 

6. If l^Mid, of wine cost $250^, how much is the wine 
per quart? Ans, ^U=SS^^^cts. 

7. If eight pounds of tea cost 7| of a dollar, how much 
is it per pound ? Ans, 96^cts. 

8. In 8^ weeks a family consumes 1 65f pounds of but- 
ter : how much do they consume a week ? Ans, I9^^lb. 

9. If a piece of cloth containing 176| yards costs $375| 
what does it cost per yard ? Ans. $ 



DECIMAL FRACTIONS. 

§ 110* If the unit 1 be divided into 10 equal parts the 
parts are called terUhs^ because each part is one-tenth of 
unity. 

If the unit 1 be divided into one hundred equal parts, 
the parts are called hundredths^ because each part is one 
hundredth of unity. 

If the unit 1 be divided into one thousand equal parts, 
the parts are called thousandths^ because each part is one 
thousandth of unity : and we have similar expressions for 
the parts, when the unit is divided into ten thousand, one 
hundred thousand, &c., equal parts. 

The division of the unit into tenths, hundredths, thou- 
sandths, &c., forms a system of numbers called Decimal 
Fractions, 

DECIMAL FRACTIONS. 

Four-tenths, ---------- ^ 

Six-tenths, -------.--- ^^ 

Forty-five hundredths, ------- -^^ 

125 thousandths, --------- .jiy^ 

1047 ten thousandths, 1^%^ 
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From which we see, that in each case the denominator 
ffires denomination* or name to the fraction; that is, 
determines whether the parts are tenths, hundredths, 
thousandths, &c. 

Q. When the unit 1 is divided into 10 equal parts, what is each part 
called ? What is each part called when it is divided into 100 equal 
parts f When into 1000? Into 10,000, &>c.? How are decimal frac- 
tions formed ? What gives denomination to the fraction? 

§ 190. The denominators of decimal fractions are 
seldom set down. The fractions are usually expressed 
by means of a point, or comma, placed at the left of the 
numerator. 

Thus, four-tenths, - - - - ,4 

forty-five hundredths, - - ,45 

125 thousandths, - - . ,125 

1047 ten thousandths, - - ,1047 

The denominator of every decimal fraction, however, 
is always understood. It is a unit 1 with as many ciphers 
annexed as there are places of figures in the numerator. 

The place next to the decimal point is called tenths ; 
the next place to the right, the place of hundredths ; the 
next, the place of thousandths; and so on for places 
further to the right, according to the following Table. 

DECIMAl NUMERATION TABIiE. 




s 

O iX 6 O 

- ^ s » 'S -2 S2 

,4 is read 4 tenths. 

,6 4 . - 64 hundredths. 

,0 6 4 - - 64 thousandths. 

,6754 - - 6754 ten thousandths. 

,01234 - - 1234 hundred thousandths. 

,0 07654 - - 7654 millionths. 

,0 043604- - 43604 ten millionths. 
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Decimal fractions are nmnerated from the lefl lutnd to 
the right, beginning with the tenths, hundredths, &&, as 
in the table. 

Q. Are the denominators of decimal fractiona generally set down f 
How are the fractions expressed ? Is the denominator understood f 
What is it ? What is the place next the decimal point called f The 
next f The third, &.c. f Which way are decimals numerated f 

§ 131. Let us now write and numerate the following 
decimals. 

Four-tenths, - - - - ,4. 

Four hundredths, - - - ,0 4. 

Four thousandths, - - - ,0 4. 

Four ten thousandths, - - - ,0 4. 

Four hundred thousandths, - - ,00004. 

Four millionths, - - - - ,0 0000 4. 

Four ten millionths, - - - ,0 00000 4. 

Here we see, that the same figure expresses different 
values, according to the place which it occupies. 

But ^ of A is equal to ^^=,04. 

- A of T*7r - - - itjW=»004- 

- A of ^^ - . . nr^=,0004. 

- ^of ^^ - . - TTnjW=»00004. 

- lArof nn>W - - - nny^TnnF=»000004. 

- A of 1606600 - - - 16666666 ='iQ^QQQ^' 

Therefore^ the value of the places diminish in a tenfold 
proportion from the left hand to the right. 

Hence, ten of the parts in any one of the places, are 
equal to one of the parts in the place next to the leA ; that 
is, ten thousandths make one hundredth, ten hundredths 
make one-tenth, and ten-tenths a unit 1. 

This law of increase from the right hand towards the 
lefl, is the same as in whole numbers. Therefore^ whole 
numbers and decimal fractions may he united ly placing the 
decimal point between them. 

Thus, 36,95 - thirty-six, and 95 hundredths. 

127,4 " 127 and four-tenths. 

163,03 - 163 and three hundredths. 

627,0047 - 627 and 47 ten thousandths. 
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A number composed partly of a whole number and 
partly of a decimal, is called a mixed number. 

Q. Does the value of a figure depend upon the place which it 
occupies f How does the value change from the left towards the right f 
What do ten parts of any one place make ? How do they increase 
from the right towards the left f How may whole numbers be joined 
with decimals f What is a number called when composed partly of 
whole numbers and partly of decimals ? 

Write the following numbers in figures, and numerate 
them. 

1. Forty-one, and three-tentha. 41,3. 

2. Sixteen, and three millionths. 16,000003. 

3. Five, and nine hundredths. 5,09. 

4. Sixty-five, and fifteen thousandths. 65,015. 

5. Eighty, and three millionths. 80,000003. 

6. Two, and three thousand millionths. 2,000000003. 

7. Four hundred and ninety-two thousandths. 0,492. 

8. Three thousand, and twenty-one ten thousandths. 

9. Forty-seven, and twenty-one ten thousandths. 

10. Fifteen hundred and three millionths. 

11. Thirty-nine, and six hundred and forty thousandths. 

12. Three thousand, eight hundred and forty millionths. 

13. Six hundred and fifty thousandths. 

14. Fifty thousand, and four hundredths. 

15. Six hundred, and eighteen ten thousandths. 

16. Three millionths. 

17. Thirty-nine hundred thousandths. 

§ 133. The denominations of Federal Money will 
correspond to the decimal division, if we regard 1 dollar 
as the unit. For, the dimes are tenths of the dollar, the 
cents are hundredths of the dollar, and the mills, being 
tenths of the cent, are thousandths of the dollar. 

EXAMPLES. 

1. Express $16, 3 dimes 8 cents and 9 mills decimally. 

Ans, 916,389. 

2. Express 995, 8 dimes 9 cents 5 mills decimally. 

Ans, 

3. Express $107, 9 dimes 6 cents 8 mills decimally. 

Ans. $107,968. 
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4. Express $47 and 25 cents decimally. Ans. $47^5. 

5. Express 939,39 cents and 7 mills decimally. 

Ans, $39,397. 

6. Express $12 and 3 mills decimally. Ans, 

7. Express $147 and 4 cents decimaJly. Ans. $147,04. 

8. Express $148, 4 mills decimally. Ans. $148,004. 

9. Express four dollars, six mills decimally. Ans, 

Q. If the denominations of Federal Money be expressed decimally 
what is the unit ? What part of a dolkr is 1 dime f What part of a 
dime is a centf What part of a cent is a mill? What part of a 
dollar is 1 centf 1 mill ? 

§ 133. A cipher is annexed to a number, when it is 
placed on the right of it If ciphers be annexed to the 
numerator of a decimal fraction, the same number of 
ciphers must also be annexed to the denominator; for 
there must be as many ciphers in the denominator as 
there are places of figures in the numerator (see § 130.) 
The numerator and denominator will therefore be multi- 
plied by the same number, and consequently the value of 
the fraction will not be changed (see § 84:.) Hence, 

Annexing ciphers to a decimal fraction does not dUer its 
value. 

We may take as an example, 3=3-^. If now we annex 
a cipher to the numerator, we must, at the same time, 
annex one to the denominator, which gives 

,30 sss ^ff by annexing one cipher, 
9^^^ ^ ^^ ^y annexing two ciphers, 
,3000:=^^ all of which are equal to ^»,3. 



Also, ,5= ^.=,60=^=,500=^V 
Also, ,8a: ,80=:,800=,8000,==,80000. 

Q. When is a cipher annexed to a number? Does the annexing 
of ciphers to a decimal alter its value ? Why not f What does three- 
tenms become by annexing a cipher f What by annexing two ciphers f 
Three ciphers ? What ooes ,8 become by annexing a cipher f By 
annexing two ciphers ? By annexing three ciphers ? 

§ 134:. Prefixing a cipher is placing it on the lefl of 
a number. If ciphers be prefixed to the numerator of a 
decimal fraction, that is, placed at the left hand of the 
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significant figures, the same number of ciphers must be 
annexed to the denominator. Now, the numerator will 
remain unchanged while the denominator will be increased 
ten times for every cipher which is annexed, and the 
value of the fraction will be decreased in the same pro- 
portion (see § 83*) Hence, 

Prefixing ciphers to a decimal fraction disnimshes its 
value ten times for every cipher prefixed. 

Take the fraction y^^^^ as an example. 
,02=^^ by prefixing one cipher : 
,002=^^^^ by prefixing two ciphers : 
,0002==^^^/^ by prefixing three ciphers : 

in which the fraction is diminished ten times for every 
cipher prefixed. 

Also, ,03 becomes ,003 by prefixing one cipher ; and 
,0003 by prefixing two. 

Q. When is a cipher prefixed to a number f When prefixed to a 
decimal, does it increase the numerator ? Does it increase the denomi- 
nator ? What effect then has it on the value of the fraction ? What 
does ,5 become by prefixing a cipher ? By prefixing two ciphers ? By 
prefixing three f What does ,07 become by prefixing a cipher? By 
prefixing two f By prefixing three ? By prefixing four f 

ADDITION OF DECIMAL FRACTIONS. 

§ IftS. It must be recollected that only like parts of 
unity can be added together, and therefore in setting down 
the numbers for addition the figures occupying places 
of the same value must be placed directly under each 
other. 

The addition of decimal fractions is then made in the 
same manner as that of whole numbers. 

Add 37,04, 704,3 and ,0376 together. 

In this example, we place the tenths operation. 

under tenths, the hundredths under 37,04 

hundredths, and this brings the decimal 704,3 

points and the like parts of the unit ,0376 

directly under each other. We then 741,3776 

add as in whole numbers. 
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Hence, for addition of decimals we liaTe the following 

RUIiB. 

I. Set daum the numbers to he added so that tenths shall 
fall under tenths^ hundredths under hundredths^ Sfc. This 
will bring all the decimal points directly under each other, 

I I. Tlien add as in simple numbers and point off in the sumy 
from the right hand^so many places for decimals as are equal 
to the greatest number of places in any of the given numbers. 

Q, What parts of unity may be added together? How do yon set 
down the numbers for addition ? How will the decimal points &11 f 
How do you then add ? How many decimal places do you point off 
in the sum? 

EXAMPLES. 

1. Add 4,035, 763,196, 445,3741 and 91,3754 to- 
gether. Ans, 

2. Add 365,103113, ,76012, 1,34976, ,3549 and 61,11 
together. Ans, 428,677893. 

3. 67,407+97,0044.4+,6+,06+,3^169,371. 

4. ,0007+l,0436+,4+p5+,047=:l,5413. 

5. ,0049 + 47,0426+ 37,041 + 360,0039=444,0924. 

6. Required the sum of twenty-nine and 3 tentiis, four 
hundred and sixty-five, and two hundred and twenty-one 
thousandths. Ans. 

7. Required the sum of two hundred dollars one dime 
three cents and nine mills, four hundred and forty dollars 
nine mills, and one dollar one dime and one mill. 

Ans. (641,249, or 641 dollars 2 dimes 4 cents 9 mills. 

8. What is the sum of one tenth, one hundredth, and 
one thousandth ? Ans. 

9. What is the sum of 4, and 6 ten thousandths ? 

Ans. 4,0006. 

10. Required in dollars and decimals, the sum of one 
dollar one dime one cent one mill, six dollars three mills, 
four dollars eight cents, nine dollars six mills, one hundred 
dollars six dimes, nine dimes one mill, and ei^ht dollars 
six cents. Ans. $ 

11. What is the sum of 4 dollars 6 cents, 9 dollars 3 
mills, 14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 
dimes 9 cents 9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 
6 mills, and 1 mill ? Ans. •1132,365. 
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SUBTRACTION OF DECIMAL FRACTIONS. 

§ 136. Sabtractiou of Decimal Fractions teaches how 
to find the difference between two decimal numbers. 

EXAMPLES. 



OPERATION. 

3,2750 
,0879 

3,1871 



1. From 3,275 take ,0879. 

in this example a cipher is annexed to 
the minuend to make the number of deci- 
mal places equal to the number in the 
subtrahend. This does not alter the value 
of the minuend (see § 133.) 

Hence, we have the following 

RUIiE. 

1. Set down the less number under the greater^ so that 
figures occupying plcLces of the same value shall fall 
directly under each other. 

II. Then subtract as in simple numbers^ and point off in 
the remainder as many places for decimals as are equal to 
the greatest number of places in either of the given numbers. 

Q. What does subtraction teach f How do yon set down the 
numbers for subtraction ? How do you then subtract f How many 
decimal places do you point off in the remainder f 

2. From 3295 take ,0879. JStns. 3294,9121. 

3. From 291,10001 take 41,376. ^ns. 249,72501. 

4. From 10,000001 take ,111111. Jlns. 9,888890. 

5. From three hundred and ninety-six, take 8 ten thou- 
sandths, wins. 

6. From 1 take one thousandth. ^ns, ,999. 

7. From 6378 take one tenth. ^ns. 6377,9. 

8. From 365,0075 take 3 millionths. 

^ns. 365,007497. 

9. From 21,004 take 97 ten thousandths. 

^ns. 

10. From 260,4709 take 47 ten millionths. 

Jins. 260,4708953. 

11. From 10,0302 take 19 millionths. ^ns, 10,030181. 

12. From 2,01 take 6 ten thousandths. Ans, 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

EZABIFLES. 

§ lay. 1. Multiply ,37 by ,8. 



OPERATION. 



If we multiply the fraction ^j^ by ^ 
we find the product to be f^^^ : and 
generally, the number of ciphers in the 
denominator of the product, will be 
equal to the number of decimal places in 
the two factors. 

2. Multiply ,3 by ,02. 

OPERATION. 

,3x,02=^xAV=Tyinr=J^0« answer. 

To express the 6 thousandths decimally we have to 
prefix two ciphers to the 6, and this makes as many 
decimal places in the product as there are in both multi* 
plicand and multiplier. 

Therefore, to multiply one decimal by another, we have 
the following 

RUIiE. 

Multiply as in simple numbers^ andpoint off in the product^ 
from the right handj as many figures for decimals as are 
equal to the number of decimal places in the multiplicand 
and multiplier ; and if there he not so many in the product^ 
supply the deficiency by prefixing ciphers. 

Q. After multiplying, how many decimal places will you point off in 
the product ? When there are not so many in the product, what do 
you do 7 Give the rule for the multiplication of decimals. 

EXAMPLES. 

1. Multiply 3,049 by ,012. Ans. ,036588- 

(2.) (3.) 

Multiply 365,491 Multiply 496,0135 
by ,001 by 1,496 

Ans. ,365491 Ans. 742,0361960 

4. Multiply one and one millionth by one thousandth. 

Jins. ,001000001. 
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5. Multiply one hundred and forty-seven millionths, by 
one millionth. Ans, 

6. Multiply three hundred, and twenty-seven hun- 
dredths by 31. Ans. 9308,37. 

7. Multiply 31,00467 by 10,03962. 

Ans. 311,2751050254. 

8. What is the product of five-tenths by five-tenths. 

Ans, 

9. What is the product of five-tenths by five thou- 
sandths. Ans, ,0025. 

10. Multiply 596,04 by 0,00004. Ans. 

11. Multiply 38049,079 by 0,00008. Ans. 3,04392632. 

§ 138* Note. When a decimal number is to be mul- 
tiplied by 10, 100, 1000, &c., the multiplication may be 
made by removing the decimal point as many places to 
the right hand as there are ciphers in the multiplier, and 
if there be not so many figures on the right of the decimal 
point, supply the deficiency by annexing ciphers 



Thus, 6,79 multiplied by 



no 

100 
1000 
10000 
100000 






Also, 370,036 multiplied by 



no 

100 
1000 
10000 
100000 



1.1 



67,9 

679, 

6790, 

67900, 

L 679000, 

3700,36 
37003,6 
370036, 
3700360, 
37003600, 



Q. How do you multiply a decimal number by 10, 100, 1000, &c. f 
If mere are not as many decimal figures as there are ciphers in the 
multiplier, what do you oo ? 

DIVISION OF DECIMAL FRACTIONS. 

§' 139. Division of Decimal Fractions is similar to 
that of simple numbers. 

We have just seen, that, if one decimal fraction be 
multiplied by another, the product will contain as many 
places of decimals as there were in both the factors. 
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N0W9 if this product be diyided by one of the factors the 
quotient will be the other factor (see § 39*) Hence^ 
in division, the dividend must contain just as many 
decimal places as the divisor and quotient together. 7%b 
quotient, therefore, will contain as many placet as the 
dividend, less those of the divisor. 



EXAMPLES. 

1. Divide 1,38483 by 60,21. 

There are five decimal places in 
the dividend, and two in the divi- 
sor: there must therefore be three 
places in the quotient: hence one 
must be prefixed to the 23, and the 
decimal point placed before it. 



OPERATION. 

60,21)1,38483(23 
1 2042 

18063 
18063 



^ns. ,023. 



Hence, for the division of decimals we have the 
following 

Divide as in simple numhers, and point off in the quotient, 
from the right hand, so many places for decimals as the 
decimal places in the dividend exceed those in the divisor; 
and if there are not so many, supply the deficiency by pre" 
fixing ciphers, 

Q, If one decimal fraction be multipfied by another, how many 
decimal places will there be in the product f How does the number 
of decimal places in the dividend compare with those in the divisor and 
Quotient f How do you determine the number of decimal places in 
the quotient ? If the divisor contains four places and the diviaend six. 
how many in the quotient 7 If the divisor contains three places and 
the dividend five, now many in the quotient f Give the rule for the 
division of decimals. 

EXAMPLES. 

1. Divide 2,3421 by 2,11. Ans. 1,11. 

2. Divide 12,82561 by 3,01. JJns. 

3. Divide 33,66431 by 1,01. Jins. 33,331. 

4. Divide ,010001 by ,01. Ans. 

5. Divide 8,2470 by ,002. Ans. 4123,5. 

6. What is the quotient of 37,57602, divided by 3? 
By ,3? By ,03? By ,003? By ,0003? 
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7. What is the quotient of 129,75896, divided by 8 ? 
By ,08 ? By ,008 ? By ,0008 ? By ,00008 ? 

8. What is the quotient of 187,29900, divided by 9? 
By ,9 ? By ,09 ? By ,009 ? By ,0009 ? By ,00009 ? 

9. What is the quotient of 764,2043244, divided by 6 ? 
By ,06? By ,006? By ,0006? By ,00006? By ,000006? 

§ 130. Note 1. When any decimal number is to be 
divided by 10, 100, 1000, &c. the division is made by 
removing the decimal point as many places to the left as 
there are O's in the divisor ; and if there be not so many 
figures on the left of the decimal point, the deficiency must 
be supplied by prefixing ciphers. 

2,769 



27,69 divided by 



642,89 divided by 



^10 
100 
1000 
10000 

flO 
100 
1000 
10000 
100000 









,2769 

,02769 

,002769 

64,289 
6,4289 
,64289 
,064289 
,0064289 



O. How do you divide a decimal number by 10, 100, lOOO, &>c. f 
If mere be not as many figures to the left of the decimal point as there 
are ciphers in the divisor, what do you do ? 

§131. Note 2. When there are more decimal places 
in the divisor than in the dividend, annex as many ciphers 
to the dividend as are necessary to make its decimal 
places equal to those of the divisor; all the figures of the 
quotient trill then he whole numbers. 



EXAMPLES. 

1. Divide 4397,4 by 3,49. 



We annex one to the dividend. 
Had it contained no decimal place 
we should have annexed two. 



OPERATION. 

3,49)4397,40(1260 
349 

907 
698 



2094 
2094 



^ns. 1200. 
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2. Divide 2194,02194 by ,100001. JJns. 21940. 

3. Divide 9811,0047 by ,325947. Jins. 

4. Divide ,1 by ,0001. Atu. 1000. 

5. Divide 10 by ,1. ^ns. 

6. Divide 6 by ,6. By ,06. By ,006. By ,2. By ,3. 
By ,003. By ,5. By ,05. By ,005. By ,000012. 

Q. If there are more decimal places in the divisor than in the divi- 
dend, what do you do f What will the figures of the quotient then be f 

§ 133. Note 3. When it is necessary to continue 
the division farther than the figures of the dividend will 
allow, we may annex ciphers and consider them as deci- 
mal places of the dividend. - 



EXAMPLES. 

1. Divide 4,25 by 1,25. 

In this example we annex one 
and then the decimal places in the 
dividend will exceed those in the divisor 
byl. 

2. Divide ,2 by ,06. 

We see in this example that the 
division will never terminate. In 
such cases the division should be 
carried to the third or fourth place, 
which will give the answer true 
enough for all practical purposes, 
and the sign + should then be 
written, to show that the division 
may be still continued. 

3. Divide 37,4 by 4,5. 

4. Divide 586,4 by 375. 

5. Divide 94,0369 bv 81,032. 



OPERATION. 

1,25)4,25(3,4 
3,75 

500 
500 



^ns. 3,4. 



OPERATION. 

,06),20(3,33+ 
18 

20 
18 



20 

18 



20 
Ms, 3,3a +. 
^ns. 8,3111+. 

^ns. 1,160+. 

Q. How do you continue the division after you have brought down 
all the figures of the dividend if What sign do you place after the 
quotient ? What does it show f 
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APPLICATIONS m THE FOUR PRECEDING RULES. 

1. A merchant sold 4 parcels of cloth, the first contained 
127 and 3 thousandths 3rards ; the 2nd, 6 and 3 tenths 
yards ; the 3rd, 4 and one hundredth yards ; the 4th, 90 
and one millionth yards : how many yards did he sell 
in all ? ^715. 227,313001y(i. 

2. A merchant buys three chests of tea, the first con- 
tains 60 and one thousandth lb. ; the second, 39 and one 
ten thousandth lb. ; the third, 26 and one-tenth lb. : how 
much did he buy in all ? *Ans. lb. 

3. What is the sum of $20 and three hundredths; $4 
and one-tenth, $6 and one thousandth, and $18 and one 
hundredth? Ans. $48,141. 

4. A puts in trade $504,342 ; B puts in $350,1965 ; 
C puts in $100,11; D puts in $99,334; and £ puts in 
$9001,32: what is the whole amount put in? 

Jtns, $ 

5. B has $936, and A has $1, 3 dimes and 1 mill: how 
much more money has B than A ? ^ns. $934,699. 

6. A merchant buys 37,5 yards of cloth, at one dollar 
twenty-five cents per yard: how much does the whole 
come to ? Arts. $46,875. 

7. A farmer sells to a merchant 13,12 cords of wood at 
$4,25 per cord, and 13 bushels of wheat at $1,06 per 
bushel : he is to take in payment 13 yards of broadcloth 
at $4,07 per yurd, and the remainder in cash : how much 
money did he receive ? wdn^. $16,63. 

8. If 12 men had each $339 one dime 9 cents and 3 
mills, what would be the total amount of their money ? 

t^ns. $ 

9. If one man can remove 5,91 cubic yards of earth in 
a day, how much could nineteen men remove ? 

Arts. U2^dyd. 

10. What is the cost of 8,3 yards of cloth at $5,47 per 
yard? Jlns. $45,401. 

11. If a man earns one dollar and one mill per day, 
how much will he earn in a year ? Arts. $ 

12. What will be the cost of 375 thousandths of a cord 
of wood, at $2 per cord ? Ans, $0,75. 
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13. A man leaves an estate of $1473,194 to be equally 
divided among 12 heirs : what is each one's portion ? 

Ans. 9122,766^ 

REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

§ 133. The value of every vulgar fraction is equal to 
the quotient arising from dividing the numerator by the 
denominator (see § 44.) 



OPERATION. 

H4J, but, 
4^=4^=4,5 



OPERATION. 



V=;3};but 
3^=34^3,26. 



EXAMPLES. 

1. What IS the value in decimals of f . 
We first divide 9 by 2 which 

gives a quotient 4, and 1 for a re- 
mainder. Now 1 is equal to 10 
tenths. If then we add a cipher, 
2 will divide 10, giving the quotient 
5 tenths. Hence the true quotient is 4,5 

2. What is the value of ^'. 
We first divide by 4 which gives 

a quotient 3 and a remainder 1. 
But 1 is equal to 100 hundredths. 
If then we add two ciphers, 4 will 
divide the 100, giving a quotient of 
25 hundredths. 

Hence, to reduce a vulgar fraction to a decimal, we 
have the following 

i. Jlrmex one or more ciphers to the numerator and then 
divide by the denominator. 

II. Jf there is a remainder^ annex a cipher or ciphers^ and 
divide agcdn^ and continue to annex ciphers and to divide 
until there is no remainder or until the quotient is sufficiently 
exact : the number of decimal places to he pointed off in the 
quotient is the same as the number of ciphers used ; and 
when there are not so manyj ciphers must be prefixed, 

Q. What is the value of a fraction equal to f What is the value 
of tour-halves ? What is the decimal value of one-half ? Of three- 
halves t Of six-fourths r Of nine-halves t Of seven-halves f Of 
five-fourths 7 Of one-fourth f Give the rule for reducing a vulgar 
finction to a decimal. 
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EXAMPLES. 



1. Reduce fff to its equivalent decimal. 

We here use two ciphers and there- 
fore point off two decimal places in the 
quotient. 



OPERATION. 

125)635(5,08 
625 

1000 
1000 



2. Reduce ^ and y^^ to decimals. 

Ara. ^5 and ,00797+. 

3. Reduce -^ fj, y^, and ^j^^ to decimals. 

Ms. ,025; ,692+; ,003; ,000183+. 

4. Reduce \ and y^^ to decimals. A'ns. +• 

5. Reduce ^jg^ff^gf to a decimal. Ans. 1,496+. 

6. Reduce |, iHf , | Jff , f^ to decimals. 

Ans. 1,333+; 0,162+; 0,792+; 4,666+. 

REDUCTION OF DENOMINATE DECIMALS. 

§ 13-4I. We have seen that a denominate number is 
one in which the kind of unit is denominated or expressed 
(see § 4S.) 

A denominate decimal is a decimal fraction in which 
the kind of unit that has been dirided is ezjNressed. 
Thus, ,5 of a J&, and ,6 of a shilling, are denominate 
decimals. The unit that was divided in the first fraction 
being JSl, and that in the second 1 shilling. 

Q. What is a denominate number ? What is a denominate deeimal ? 
In the decimal five-tenths of a jC, what is the unit ? In the decimal 
sii-tenths of a shilling, what is the unit f 

CASE I. 

§ 13S. To find the value of a denominate number in 
decimals of a' higher denomination. 



EXAMPLES. 

1. Reduce 9d to the decimal of a £. 

We first find that there are 240 
pence in J&l. We then divide 9d by 
240, which gives the quotient ,0375 
of a £. This is the true value of ^d 
in the decimal of a £. 

8 



OPERATION. 
240(2»£1 

240) 9(,0375 
Ans. £,0375. 
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Hence, we have the following 

RUTE. 

1. Consider how many units of the given denomination make 
one unit of the denomination to which you would reduce, 

II. Divide the given denominate number by the number 
sofoundj and the quotient will be the value in the required 
denomination, 

Q How do you find the value of a denominate number in a decimal 
of a higher denomination 7 

2. Reduce 7 drams to the decimal of a lb, avoirdupois. 

^ns, fi27S4S76lb. 

3. Reduce 26(2 to the decimal of a £. ^ns, ,1083333+. 

4. Reduce ,056 poles to the decimal of an acre. 

Ans. A. 

5. Reduce 14 minutes to the decimal of a day. 

Ans. ,0097222(2a.+. 

6. Reduce ,21 pints to the decimal of a peck. 

Ans, pL 

7. Reduce 3 hours to the decimal of a day. Ans, ,125. 

8. Reduce 375678 feet to the decimal of a mile. 

Ans 71,151+. 

9. Reduce 36 yards to the decimal of a rod. 
10. Reduce ,5 quarts to the decimal of a barrel. 

CASE II. 

§ 130. To reduce denominate numbers of different 
denominations to an equivalent decimal of a given denomi- 
nation. 

EXAMPLES. 

L Reduce £l4s 9^ to the denomination of pounds. 

We first reduce 3 farthings 
to the decimal of a penny, 
by dividing by 4. We then 
annex the quotient ,75 to the 
9 pence. We next divide 
by 12 giving ,8125 which is 
the decimal of a shilling. 
This we annex to the shillings 
and then divide bv 20. 



OPERATION. 

I (f s,75(2, hence, 
9|<2»9,75(2, 
1 2)9,75d 

,81255, and 

20 )4,8125g, 

£,240626, therefore, 
£1 4s 9J(l»£l,240625. 



DENOMINATE DECIMALS. 181 

Hence, we have the following 

RUIiE. 

Divide the lotoest denomination named^ by that number 
which makes one of the denomination next higher^ anneodng 
ciphers if necessary : then annex this quotient to the next 
higher denomination^ and divide as before : proceed in the 
same manner through all the denominations to the last : the 
last result will be the answer sought. 

2. Reduce J619 179 3^ to the decimal of a £. 

Ans. ^19,863+. 

3. Reduce 159 6(2 to the decunal of a £. Ms. i!,775. 

4. Reduce 7^(2 to the denomination of shillings. 

• Ans. s. 

5. Reduce 2lb. boz. I2pwt. 16^., Troy, to the decimal 
of a lb. Ans. 2,469444;5.+. 

6. Reduce 3 feet 9 inches to the denomination of 3rard8. 

Ans. l^26yd. 

7. Reduce lib. 12(2r., avoirdupois, to the denomination 
of pounds. Ans. 1,046875/^. 

8. Reduce 5 leagues 2 furlongs to the denomination of 
leagues. Ms. +• 

Q. How do you reduce denommate numbers of different denomina- 
tjODBf to equivalent decimals of a given denomination 7 

CASE III. 

§ 137! To find the value of a denominate decimal in 
terms of integers of inferior denominations. 

EXAMPLES. 

1. What is the value of ,832296 of a £. 

OPERATION. 

We first multiply the decimal hy ,832296 

20, which brings it to shillings, and 
after cutting off from the right as 
many places for decimals as in the 
given number, we have I6s and the 
decimal ,645920 over. This we 
reduce to pence by multiplying by 
12, and then reduce to farthings by 
multiplying by 4. 



20 



16,646920 
12 

7,751040 
4 



3,004160 
j8iw. TSs 7d Sfar. 
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Hence, the following 

RUIiB. 

1. Consider how many in the next less denomination make 
one of the given denomination^ and multiply the decimal by 
this number. Then cut off from the right hand as many 
places as there are in the given decimal. 

II. Multiply the figures so cut off by the number which it 
takes in the next less denomination to make one of a higher^ 
and cut off as before. Proceed in the same way to the 
lowest denomination : the figures to the left mil form the 
answer sought. 

2. What is the value of ,002084?*. Troy? 

Ans. 12,00384gr. 

3. What is the value of ,625 of a cv^t Ans. 2qr. I4lb. 

4. What is the value of ,625 of a gallon ? 

Jlns. 2qt. Ipt, 

5. What is the value of i6,3375 ? Ans. 

6. What is the value of ,3375 of a ton ? Jlns. 6cwt. Zqr. 

7. What is the value of ,05 of an acre ? Ans. 8P. 

8. What is the value of ,875 pipes of wine ? 

Ans. 

9. What is the value of ,125 hogsheads of beer? 
(see § 67.) Ans. 6gal. Bqt. 

10. What is the value of ,375 of a year of 365 days ? 

Jlns. lS6da.2lhr. 

11. What is the value of ,085 of a £ ? Jlns. +. 

12. What is the value of ,86 of a cwt. ? 

Ans. 3qr. I2lb. 5oz. l,92(2r. 

13. What is the difference between ,82 of a day and 
,32 of an hour ? Ans. I9hr. 2lm. 36sec. 

14. What is the value of 1,089 miles ? 

Ans. Im. 2Srd. 7ft. ll,04in. 

15. What is the value of ,09375 of a pound avoirdupois 
weight ? Ans. 

16. What is the value of ,28493 of a year of 365 days } 

Ans. lOSda. 2Shr. 59m. 12,485ec. 

17. What is the value of £1,046? Ans. £l lld+. 

18. What is the value of £1,88 ? Ans. +. 

Q. How do you find the value of a denominate decimal in integers 
of mferior denominations f What is the value in shillings of one-Half 
of a jC f In pence of one-half of a shilling f 
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^ RULE OF THREE.' 

§ 138. If 1 yard of cloth cost $2, how much will 6 
yards cost at the same rate ? 

It is plain that 6 yards of cloth, at the same rate will 
cost 6 times as much as 1 yBid, and therefore the whole 
cost is found by multiplying $2 by 6, giving (12 for the 
cost In this example there are four numbers considered, 
viz, 1 yard of cloth, 6 yards of cloth, $2 and 812 : these 
numbers are called terms. Three of these terms were 
known or given in the question, and the other was to be 
found. 

1 yBrd of cloth is the 1st term ; 

6 yards of cloth is the 2nd term ; 

$2 is the - - - - 3rd term ; 

4(12 is the - - - - 4th term. 

Now the 2nd term 6 contains the first term 1, 6 times, 
and the 4th term 12 contains the 8rd term 2, 6 times — that 
is, the 2nd term is as many times greater than the Ist^ as 
the 4th term is greater than the Srd. 

This relation between four numbers is called proportion; 
and generally 

Four numbers are in proportion^ when the 2nd term is as 
many times greater or less than the Ist^ as the 4th term is 
greater or less than the Brd, 

We express that four numbers are in proportion thus : 

1 : 6 : : 2 : 12. 

That is, we write the numbers in the same line and 
place two dots between the 1st and 2nd terms, four be- 
tween the 2nd and 3rd, and two between the 3rd and 4th 
terms. We read the proportion thus, 

as 1 is to 6, so is 2 to 12. 

The 1st and 2nd terms of a proportion always express 
quantities of the same kind^ and so liketoise do the Zrd and 
4th terms. As in the example, 

yd, yd, 9> 8 

1 : 6 : : 2 : 12. 
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Q. If 1 yard of cloth cost $2, what will 6 yards cost 7 How many 
numbers are considered in this question f What are they called? 
How many were known or ^yen ? Name the terms. How many 
times does the 2nd term contain the first ? How many times does the 
fourth contain the third ? How many times is the second term greater 
than the first ? When are four numbers in proportion ? How are 
they written ? How are they read ? What terms of a proportion 
express quantities of the same kind ? If 1 yard of cloth cost $3, what 
will 2 yards cost at the same rate t What will 3 cost ? 4 ? 51 6 f 
7? 8? 9? 10? If one yard of cloth cost $4 what will 2 yards cost? 
What will 3 yards cost? 4? 5? 6? 7? 8? 9? 10? 

§ 139. The numbers 

2 : 4 : : 8 : 16 

are in proportion since the 2nd term is two times greater 
than the 1st, and the 4th term two times greater than the 
3rd. And wheii four numbers are in proportion, the 
quotient of the 2nd term divided by the 1st, is equal to 
the quotient of the 4th term divided by the 3rd. This 
quotient is called the rati4) of the proportion. Thus 2 is 
the ratio of the proportion 

2 : 4 : : 8 : 16; 

The ratio of two numbers, simply expresses how many 
times the second number contains the first. Hence, it is 
equal to the quotient of the second number divided by the 
first. 

Thus, the ratio of 3 to 9 is 3, since 9-s-3»3. The 
ratio of 2 to 4 is 2, since 4 -s- 2=a2. 

We may also compare a larger number with a less. 
For example, the ratio of 4 to 2 is ^; for, 2-s-4=s}. 
The ratio of 9 to 3 is ^, since 3 -r- 9»^. 

In every proportion, the ratio of the 1st term to the 
2nd, is equal to the ratio of the 3rd term to the 4th. 

EXAMPLES. 

1. What is the ratio of 9 to 18 ? Jlns. 2, 

2. What is the ratio of 6 to 24 ? Ans. 
2. What is the vatio of 12 to 48 ? Arts. 

4. What is the ratio of 11 to 13 ? Jlns. 1^. 

5. What part of 20 is 4 ? or what is the ratio of 20 
to 4 > Ans, |. 



\ 
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6. What part of 100 is 30 ? or what is the ratio of 100 
to 30 ? Ans. ^. 

7. What are the ratios of the proportions • 

3 : 9 : : 12 : 36. Jins. 3. 



4 

9 

16 



10 
2 
1 

15 



12 



36. 
60. 



8 




4. 


90 




10. 


48 




45. 



Jins. 
Ans, ^. 
Jlns, ^. 
Arts. 



(f. When four numbers are in proportion, what is the second term 
divided by the first equal to ? What is this quotient called I What 
does the ratio of two numbers express ? What is it equal to ? What 
is the ratio of 1 to 5? Of 2 to 8 1 Of 3 to 27 ? Of 6 to 36 ? Of 
12 to 144 ? Of 9 to 81 1 Of 10 to 100 ? Of 10 to 1 ^ Of 12 to 2 f 
Of 8 to 2? Of 8 to 1 ? In every proportion what is the ratio of the 
Ist term to the 2nd equal to ? 

§ 140. Ex. 2. If 4lh. of tea cost $8 what wiU I2lb. 
cost at the same rate ? 

lb, Ih, 9 $i 

As 4 : 12 : : 8 : Arts. Or, 

12 12 

--X 8=3x8=24. 



4j96 
$24 the cost of 1225. of tea. 



Jlns. $24. 



It is evident that the 4th term, or cost of I2lb. of tea, 
must he as many times greater than $8 as 12lb. is greater 
than 4Ib. But since the quotient of 12 divided by 4 
expresses how many times 12 is greater than 4, it follows 
that the fourth term will be equal to $8 multiplied by this 
quotient : that is, equal to $8 multiplied by 3, or equal to 
$24. But we obtain the same result whether we multiply 
the 3rd term $8 by the quotient 3, or first multiply it by 
the 2nd term and then divide the product by the 1st term ; 
and the same may be shown for every proportion. 

Hence we conclude. 

Thai the 4th term of every proportion may be found by 
multiplying the 2nd and Srd terms together^ and dividing 
their product by the 1st term. 

Q. How do you find the fourth term of a proportion, when the first 
three terms are known ? 
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EXAMPLES. 

1. The first three terms of a proportion are 1, 2, and 3 : 
what is the 4th ? Ans, 6. 

2. The first three terms are 6, 2, and 1 : what is the 
4th? Ans. i. 

3. The first three terms are 10, 3, and 1 : what is the 
4th ? Ans. 

§ 1 4: 1 • The Ist and 4th terms of a proportion are called 
the two extremes^ and the 2nd and Srd terms are called the 
two means. 

Now, since the 4th term is obtained by dividing the 
product of the 2nd and 3rd terms by the 1st term, and 
since the product of the divisor by the quotient is equal 
to the dividend, it follows. 

That in every proportion the product of the two extremes 
is equal to the product of the two means. 

Thus, in the first example, 

1 : 6 : : 2 : 12 we have, Ixl2s6x2sl2 and in 
the proportion, 4 : 12 : : 8 : 24 4x24=8 xl2s96. 

0, What is the product of the extremes equal to ? If the product 
of the extremes be divided by one of them what will the quotient be f 
If it be divided by one of the means, what will the quotient be ? 

§ 143. The Rule of Three takes its name from the 
circumstance that three numbers are always given to 
find a fourth, which shall bear the same proportion to one 
of the given numbers as exists between the other two. 
We have, for finding the 4th term, the following 

GENERAI. RUl^E. 

1. Seduce the two numbers which Tiaoe different names 
from the answer sought^ to the lowest denomination named 
in either of them. 

II. Set the number which is of the same kind with the 
answer sought in the third place, and then consider from the 
nature of the question whether tJ^ anstoer will be greater or 
less than the third term. 

III. When the answer is greater than the third term, 
write the least of the remaining numbers in the first place, 
but when it is less place the greater there. 

IV. Then multiply the second and third terms together and 
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OPERATION. 




yd. 


yd. • 


• 


48 : 


144 : : 67,25 ; 

144 


: Ans. 



26900 
26900 
6725 



divide the product by ike first term : the quotient will he the 
fourth term or answer sought^ and will be of the same deno^ 
mination as the third term. 

Ex. 3. If 48 yards of cloth cost $67,25, what will 144 
yards cost at the same rate ? 

In this example, as 
the answer is to be dol- 
lars, we place the $67,25 
in the 3rd term. Then, 
as 144 yards of cloth 
will cost more than 48 
3rards, the fourth term 
must be greater than the 
third, and therefore, we 
write the least of the 
two remaining numbers 
in the first place. The 
product of the 2nd and 
8rd terms is $9684,00 : 
then dividing by the 1st 
term we obtain $201,75 
for the cost of 144 yards of cloth. 

Q. From what does the Rule of Three take its name f What is 
the first thing to be done in statine a question f Which number do 
you make the third term ? How cb you determine which to put in 
the first ? After stating^ the question, now do you find the 4th term 7 
What will be its denommation 7 

Ex. 4. If 6 men can dig a certain ditch in 40 days, 
how many days would 30 men be employed in digging it? 



48;9684,00($201,75 
96 

84 
48 




OPERATION. 

men men days 
30 : 6 : : 40 : 
6 



days. 
Ans. 



As the answer must be days, 
the 40 days are written in the 
third place. Then as it is 
erident that 30 men will do 
the same work in a shorter 
time than 6 men, it is plain 
that the fourth term must be 
less than the third : therefore, 30 men, the greater of the 
remaining numbers, is written in the first term. Besides, 
it is plain that the fourth term must be just so many times 
less than 40, as 6 i^ less than 30. 

8» 



3[0)24|0 d ays. 
Ans. 8 days. 
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Ex. 5. If 25 yards of cloth cost £2 Bs 4d, what vfiSl 
5 yards cost at the same rate ? 



When we come to 
divide the product of 
the 2nd and 3rd terms 
by the first, it is found 
the £10 does not con- 
tain 25. We then 
reduce to the next 
lower denomination 
and divide as in divi- 
vision of denominate 
numbers. 



yd. 
25 



OPERATION. 

yd. £ 8. d. 
5 : : 2 3 4 
5^ 

25)£10 16s 8d 
20 

25)216(85 
200 

12 



Jlns. 



25)200(8(2 
200 



Ex. 6. If BctDt. of sugar cost £9 25 0(2, what will 4ewt. 
Bqr. 26lb. cost at the same rate ? 



Bcwt. 4cwt. Bqr. 26Z3. 
4 4 



4X7=28 



12 


19 


7 


7 


84 


133 


4 


4 


33675. 


: 56825 



£9 
20 



25 Od 



1825 
12 



2184 



We first reduce the 1st 
and 2nd terms to pounds, 
then the 3rd term to pence. 
The answer comes out in 
pence, and is afterwards 
reduced to pounds shil- 
lings and pence. 



2184(2 : Jlns. 
558 



17472 
10920 
10920 



336)1218672(3627(2 
1008 

12)3627 



2106 
2016 



907 
672 



20) 3025.3(2 
^15 . 25 



2352 
2352 



^915. £15 25 3(2. 
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PROOF. 

§ 14:3* The product of the two means is equal to the 
product of the extremes (see § 141). Hence, if either 
of these equal products be divided by one of the mean 
terms the quotient will be the other. Therefore, 

Divide the product of the extremes hy one of the mean 
termsj and if the work is right the quotient will he the other 
mean term. 

EXAMPLES. 

1. The 1st term is 4, the 2d 8, the 3d 12, and the an- 
swer 24 : is the answer true ? 

The product of the extremes 

is 96. If this be divided by 8 operation of proof. 

the quotient is 12 ; if by 12 the 24 x4s596 

quotient is 8: hence, the an- 8^96^12; or 

swer was true. 12)96(8 



RULE OF THREE BY CANCELLING. 

If two numbers are to be multiplied together and their 
product divided by a third, the operations may be abridged 
by striking out or cancelling any factor which is common 
to the divisor and either of the other numbers. For 
example, if 6 is to be multiplied by 8 and the product 
divided by 4, we have 

^=1?«12; or,?^=6x2=:12: 
4 4 ' ' 4 

in the latter case we cancelled the factor 4 in the nume- 
rator and denominator, and multiplied 6 by the quotient 2. 

It is found most convenient to 
draw a vertical line and to place 
the numbers to be multiplied to- 
gether on the right, and the di- 
visors on the left. Then, 

I. If there be two equal numberis, one- on each side of 
the line, omit them. 

IL If any number on the left has a common divisor 
with a number on the right, divide those nmnbers by their 



4 . 


OPEl 
... 1 


lATION. 

6 

8 ... i 






Ans. 12. 
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greatest common divisor and write the quotients opposite 
the numbers. Then multiply together the remaining num- 
bers and the quotients, and divide the product on the right 
of the line by the product on the lefl. 

Note 1. — If the product on the left of the line is 1, no 
division will be necessary. 



EXAMPLES. 

1. Multiply 24 by 16 and di- 
vide die product by 12. 

The greatest common divisor 
between 12 and 24 is 12. 



12 ... 1 



24 ... 2 
16 



Ans. 32. 



Q. How do you write the numbera before cancelling f If there are 
equal numbers on each side of the line what do ^ou do with them f 
If a number on the left has a common divisor with a number on the 
riflht, what is done? If the number on the left of the line ia 1, will 
a division be necessary t Why not 7 

2. What is the 4th term of the proportion 
16 : 15 : : 48 : Jns. 



Here 16 is the greatest com- 
mon divisor between 16 and 48, 
and gives 3 for the quotient on the 
right 

3. If 4 pounds of tea cost $8, 
what will 12 pounds cost at the 
same rate? 

4. If 48 yards of cloth cost 
4^67,25, what will 144 yards 
cost? 



16 ... 1 



OFERATlOir. 

15 

48 . . . 3 



4 ... 1 



Jtns. 45 

8 ... 2 
12 



Ans. $24. 

I $67,25 
48 ... 11144... 8 



An$. $201,75. 



5. If 26 yards of cloth cost £2 ds 4d, what will 5 
yards cost? 

In this example we have 5 left 
on the left of the line, by which 
the product on the right must be 
divided. 



25 ... 5 



5 ... 1 
£2 3s 4d 



5) £2 35 4<l 
Ans. 8s Sd. 
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6. If 12 hats cost $60, how 
much will 40 cost ? 



7. If 30 barrels of flour will 
subsist 100 men for 40 days, how 
long will it subsist 26 ? 

8. If 120 sheep yield 360Z5. 
of wool, how many pounds will 
be obtained from 600? 

9. If a man travel 210 miles 
in 6 days, how far will he travel 
in 40 days ? 



12 ... 1 



60 ... 5 
40 



Ans, $200. 



100. 


40 
. 4 25 . . . 1 




4 

• 


) 40 


Ans, 10. 



120 .. 1 



360 
600 . . 5 



6 .... 1 



Ans. 1800 /3. 

210 . . 36 
40 



Ans. 1400. 



APPLICATIONS. 



1. If 4 hats cost $12, what will 66 cost at the same 
rate? Ans, $166. 

2. What is the value of 2twt, of sugar at M per pound ? 

Ans, £4 135 U, 

3. If 40 yards of cloth cost $170, what will 326 yards 
co8t.> * Ans. $1381,26. 

4. If 240 sheep 3rield 660 pounds of wool, how many 
pounds will be obtained from 1200 ? Atis, 33007^. 

5. If 2 gallons of molasses cost 66 cents, what will 3 
hogsheads cost.' Ans, $61, 42^ 

6. If a man travels at the rate of 210 miles in 6 days, 
how &r will he travel in a year supposing him not to 
travel on Sundays ? Ans. 10966 miZe^. 

7. If 1 yard of cloth cost $3,26, what will be the cost 
of 8 pieces each containing 26 yards ? Ans, 243,76. 

8. If 30 barrels of flour will support 100 men for 40 
days, how long would it subsist 26 men ? Ans, 10 days, 

9. If 30 barrels of flour will support lOO men for 40 
days, how long would it subsist 400 men ? 

Ans, 160 days. 
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10. A owes B £679 6s, but compounds with him by 
paying Ss Ad on the pound : how much does B receive 
of his debt ? Ms. £l 13 4« 4d. 

11. If 90 bushels of oats will feed 40 horses for 6 days, 
how long would 450 bushels last them ? Ans. 30 days, 

12. If ^cwt, dqr, lilb. of sugar cost £6 Is 8d, what 
will B6cwt. 29lb. cost? dns. £36 10^. 

13. What is the cost of Scuft. of coffee at 15d per 
pound? Ans. £21. 

14. If 3 quarters of a yard of velvet cost Is 3<Z, how 
many yards can be bought for £13 lbs 6d? 

dns. 2Syd. 2qr. 

15. If an ingot o( gold weighing 9lb. 9oz, l2pwU be 
worth £470 8s, what is that per grain ? Ms. 2d, 

16. Bought 4 bales of cloth, each containing 6 pieces, 
and each piece 27 3rards, at £16 45 per piece; what is 
the value of the whole, and the cost per yard ? 

Jlns. £388 16s at 128 per yard. 

17. What will be the cost of 72 yards of cloth, at the 
rate of £5 12s for 9 yards ? Jlns. £44 16s. 

18. A person's annual income is £146 : how much is 
that per day? JStns. 8s. 

19. If 3 paces or common steps of a person, be equal 
to 2 yards, how many yards will 160 paces makes? 

jgtns. 106yd. 2ji. 
20* What length must be cut off from a board that is 9 
inches wide, to make a square foot, that is, as much as is 
contained in 12 inches in length and 12 in breadth? 

dins. 16 inches. 

21. If 750 men require 22500 rations of bread for a 
month, how many rations will a garrison of 1200 men 
require? Jins. 36000. 

22. If 7cwt. Iqr. of sugar cost $64,96, what will be the 
price of 4ctc^. 29r.? Jins. $40,32. 

23. The clothing of a regiment of foot of 750 men 
amounts to £2831 5s: what will it cost to clothe a body 
of 3500 men? Jlns. £13212 10s. 

24. How many yards of carpeting, that is 3 feet wide, 
will cover a floor tiiat is 27 feet long and 20 feet broad? 

Ans. 60 yards. 
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25. What is the cost of 6 bushels of coal at the rate of 
£1 I4s ed the chaldron ? Arts. 5« 9d. 

20. If 6352 stones of 3 feet long will complete a certain 
quantity of waU^ how many stones of 2 feet long will 
raise the like quantity ? Ans. 9528. 

27. If a person can count 300 in two minutes, how many 
can he count in a day ? JStns. 216000. 

28. A garrison of 536 men have provisions for 365 
days: how long will those provisions last if the garrison 
be increased to 1124 men ? Jins, 174 days and jf^T. 

29. What will be the tax upon £763 15s at the rate of 
8s M per pound sterluig ? Ans. £ldS IBs lid. 

30. What will be the tax on 4^758, at the rate of 4 
mills on the dollar? Jins. 4[Jl5,032. 

31. A certain work can be raised in 12 days by working 
4 hours each day : how long would it require to raise the 
work by working hours per day ? Ans. 8 days. 

32. What quantity of com can I buy for 90 guineas, at 
the rate of 6 shillings a bushel ? ^Sris. 315 bushels. 

33. A person failing in trade owes £977, at which 
time he has in money, goods, and recoverable debts J@420 
6s 3^ : now, supposing an equal division among his 
creditors, how much will they get on the pound ? 

dns. 8s f\d. 

34. A pasture of a certain extent having supplied a body 
of horse, consisting of 3000, with forage for 18 days, how 
many days would the same pasture have supplied a body 
of 2000 horse ? Ana. 27 days. 

35. Suppose a gentleman's income to be 600 guineas a 
year, and that he spends 25s Qd per day, one day with 
another : how much will he have at the end of the year ? 

Jins. £164 12s 6d. 

36. What is the cost of 30 pieces of lead, each weighing 
IcuJt. I2lb. at the rate of 16s 4d the cwt. ? 

Ans. £21 2s 6d. 

37. The governor of a besieged place has provisions 
for 54 days at the rate of 2lb. of bread per ration, but is 
desirous to prolong the siege to 80 days, in expectation of 
succor : in that case what must be the ration of bread ? 

Ans. lf§». 
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38. If a person pays half a guinea a week for his board, 
how long can he be boarded for £21 ? Ans. 40 weeks. 

39. What is the value of a year's rent of 547 acres of 
land at the rate of 155 6d the acre ? Ans, J&423 18s 6d. 

40. If a person drinks 20 bottles of wine per month, 
when it costs 2^ per bottle, how much can he drink with- 
out increasing the expense when it costs 2s 6d per bottle ? 

•Ans. 16 hottUs. 

41. A merchant bought 21 pieces of cloth, each con- 
taining 40 yards, for which he paid $1260 ; he sold the 
cloth at 91,75 per yard: did he make or lose by the 
bargain ? Arts, he gained $210. 

42. A cistern containing 200 gallons is filled by a pipe 
which discharges 3 gallons in 5 minutes: but the cistern 
has a leak which empties 1 gallon in 5 minutes. Now if 
the water begins to run in, when the cistern is empty, 
how long will it be in filling? Ans. 8 hours 20 minutes. 

43. What will be the cost of 895 feet of timber, at 96 
per hundred feet? 

In this example, 100 
feet of timber, is to the 
given quantity 895 feet, 
as $6, the cost of 100 
feet, is to $53,70, the 
cost of 895 feet. If the 
timber had been sold at 



OPERATION. 

100 : 895 : : : Ans. 
6 



100)5370 
63770* 



Ans. $53,70. 

the rate of $6 per thousand feet, the cost of 895 feet 
would have been $5,37, for we should have divided by 
1000, instead of 100; that is, we should have removed 
the separating point in the product three places to the 
left Hence, to find the cost of things sold by the 100, 
or 1000, we have the following 

Multiply the numher of things by the price^ and if the 
things he reckoned hy the 100, cut off two places from the 
rights and if reckoned by the 1000, ctU off three^ and the 
figures to the left will he the answer in the same denomi" 
nation as the given price. 
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44. What will be the cost of 1350 feet of boards at $11 
per hundred ? ^ns. $148,50. 

45. What will be the cost of 36678 bricks at $6,50 per 
thousand? Ans. $237,75+. 

46. What will be the cost of 6359 feet of boards at 
$0,25 per 100 feet? Aru. $ +. 

47. What will be the cost of 13918 feet of timber at 
$14,37 per thousand ? Ans. $200,00+. 

48. What will 18759 oranges cost at $5,50 per hun- 
dred? w9i». $1031,74+. 

49. What is the cost of 6569 feet of round timber at 
$9,25 per 100 feet? Ans, $ +. 

50. What is the cost of 37032 feet of square timber at 
$85,72 per thousand feet ? Ans. $3174,38+. 

Q, How do you find the cost of thines sold by the hundred 7 How 
do you find the cost of things sold by tne thousand t 

QUESTIONS INVOLVING FRACTIONS. 

EXAMPLES. 

1. If I of a yard of cloth cost $3,20, what will 2^ yards 
cost? 



We state the ques- 
tion exactly as in 
whole numbers. In 
multiplying the 2nd, 
and drd terms toge- 
ther, we observe the 
rales for multiplying 
fractions, and in divi- 



OPERATION. 

I : 2^ : : 3,20 : Am. 
25 



6,40 
by multiplying by ^ 1 ,60 

8,00 
«> ...o it^xi .1- 8,00-^f=«8,00x|=fi^iaft 

tog"byTe"lst term, [ =$1?1,33+. 

the rules for division. Thus, in this example, we invert 
the terms of the divisor and multiply. 

2. If ^. cost £^y what will loz» cost ? 

Ans. £l 5s 8i. 

3. If ^ of a ship cost d8273 2^ 6(2, what will ^ of her 
cost? Ans. £227 I2s Id. 

4. A mercer bought 3^ pieces of silk each containing 
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24|^ yards. He paid 6s ^ per 3rard: what does the 
whole come to ? Jins. £25 lis ^d+. 

5. If 14/^. of sugar cost 91^9 what will 62^. cost ? 

Ans. f^. 

6. If f of a 3rard of cloth cost ^ of a dollar, what will 
2^ yards cost ? Ans. IMf^. 

7. If 2lb. of beef cost |^ of a dollar, what will 30Z^. cost 

Ans. • 

8. If 14^ yards of cloth cost $19|, how much will 10| 
3rards cost ? Ans. $26^. 

9. If ,3 of a house cost $100,75, what would ,95 cost ? 

Ans. $319,04+- 

10. A man receives f of his income and finds it equal 
to $3724,16: hoW much is his whole income ? 

Ans. $ 

RULE OF THREE BY ANALYSIS. 

§ 144. The solution of questions in the Rule of Three 
by analysis consists in finding the ratio of two of the given 
terms, and multiplying this ratio by the other term. 

The ratio of two of the terms wdl generally express the 
value or cost of a single thing. 

EXAMPLES. 

1 . If 3 barrels of flour cost $24, what will 7 barrek cost } 

OPERATIOX. 

3)24 
8 



By dividing the $24 by 3 we get the 
cost of 1 barrel. For, if $24 will buy 3 
barrels, it is plain that i of it will buy 1 
barrel. This, multiplied by 7, gives $56 
the cost of 7 barrels. 



8x7=s56 
Jlns, $56. 



Q. In what does the solutidn of questiona by analysis consist f 
What does the ratio of two of the terms express? If this ratio be 
multiplied by the other term what is the product ? If 6 oranges cost 
12 cents, how much will 8 cost I If 3 apples cost 1 cent, how much 
will 7 cost ? What is the ratio of 3 to 1 f If 9 yards of cloth coBt 
$27, what will 15 yards cost 7 If 15 bushels of wheat cost $30, what 
will 50 busheb cost t 

2. If in 29 days a man travels 58 miles, how far will he 
travel in 80 days ? Jlns, 60. 



OPERATION. 

ix48=8. 
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3. If 6 men consume 1 barrel of flour in 30 days, how 
mnch would 48 men consume ? 

It is CTident that -J- of a barrel 
would be the amount consumed by 
1 man; hence, 48 times ^ is the 
amount consumed by 48 men. •^**** 8. 

4. If -J- of a blurel of flour cost f of a dollar, what will 
^cost? Arts. $1. 

5. If I walk 64 miles in 3 days, how far should I walk 
at the same rate in 9 ? Ans. 252. 

6. If Sib. of sugar cost $1,28, how much will ISlb. 
cost? What is 16x13? Ans.9^ 

7. If I of a piece of cloth cost $8,25, what will | 
cost? Afu. $24,75. 

8. If 300 barrels of flour cost $570, what will 200 cost? 
What is fx 570? .^iw. 

9. If I of a barrel of cider cost ^ of a dollar, what 
will I cost? WhatisfJXTft:? wfjw. $J||. 

OF QUESTIONS REQUIRING TWO STATEMENTS. 

§ 14:S* The answer to each of the above questions has 
been found by a single statement. Questions, however, 
frequently occur in which two or more statements are ne- 
cessary. In most Arithmetics, such questions are arranged 
under a rule called Compound Proportion, or the Double 
Rule of Three. They can, however, be answered by the 
rules already given. 

EXAMPLES. 

1. If a family of 6 persons expend $300 in 8 months, 
how much will serve a family of 15 persons for 20 months ? 

First question. If operation. 

r*A/\ _.•!! L ^ penons. persons. $ $ 

6 : 15 : : 300 : dns. 

15 



tirst question. If 
$300 will support a 
faniily of 6 persons 
for 8 months, how 
many dollars will sup- 
port 15 persons for 
the same time ? 



6)4500 
Ans. $750 
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Second question. If 
•750 will support a 
family of 15 persons 
for 8 months, how 
much will serve them 
for 20 months ? 



OPERATION. 

months, months. $ 
8 : 20 : : 750 

20 

8) 15000 
Ans. •1875. 



Ant. 



2. If 16 men build 18 feet of wall in 12 days, how 
many men must be employed to build 72 feet in 8 days, 
working at the same rate ? 

The first question 
is, how long would it 
take the 16 men to 
build the 72 feet of 
wall. 

It is evident that 18 
feet of wall, is to 72 
feet, as 12 days, the 
time necessary to 
build 18 feet, is to 48 
days, the time neces- 
sary to build 72 feet 

The second ques- 
tion is, if 16 men can 
build 72 feet of wall 
in 48 days, how numy 
men are necessary to 
build it in 8 days? 

Make 16 men the 
third term. Then as 
the same work is to 
be done in less time, 
more men will be necessary; therefore, the fourth term 
will be greater than the third, and hence 8 days are placed 
in the first term (see § 143). 

3. If a man travel 217 miles in 7 days, travelling 6 
hours a day, how far would he travel in 9 days, if he 
travelled 1 1 hours a day. 



feet. 
18 : 


OPERATION. 

feet. days. days. 
72 : : 12 : Ans. 
72 




24 

84 




18)864(48 days. 
72 




144 
144 


1 
days. 
8 : 


OPERATION. 

days. men. men. 

48 : : 16 : Ans. 

48 




128 
64 




8)768( 
Ans. 96 men. 
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OPERATION. 

Ist. 

iajfs. dayt, miles. 

7 : 9 : : 217 

9 



mtief. 
279 



OPERATION. 

2nd. 

hours, hours, miles. 

6 : 11 : : 279 

11 



miles. 

511| 



7)1953 6)3069 

279 51 If 

Ans. 51 If miZgg. 

4. If a pasture of 16 acres will feed 6 horses for 
4 months, how many acres will feed 12 horses for 9 
months.? ^ns. 72. 

5. If the wages of 6 men for 14 days he 9Si^ what will 
be the wages of 9 men for 11 days ? ^ns. 99. 

6. If 154 hushels of oats serve 14 horses for 44 days, 
how long would 406 bushels last 7 horses ? ^ns. days. 

7. If 25 men can earn 96250 in 2 years, how long will 
it take 5 men to earn $11250 ? Ans. 18 years. 

8. If a barrel of beer last 7 persons 12 days, how much 
will be drank by 42 persons in a year ? Ans, 182dar. 18^aZ. 

9. If 9 men can cut 36 acres of grass in 4 days, how 
many acres will 19 men cut in 11 days ? Ans. 209 acres. 

10. If 25 persons consume 300 bushels of com in 1 
year, how much will 139 persons consume in 7 years at 
the same rate ? Ans. hu. 

11. If 32 men build a wall 36 feet long, 8 feet high, 
and 4 feet wide in 4 days; in what time will 48 men 
build a wall 864 feet long, 6 feet high, and 3 feet wide ? 

Ans. 36 days. 



REDUCTION OF CURRENCIES. 

§ 146. Previous to the act of Congress which estab- 
lished a uniform currency throughout the United States, in 
dollars, dimes, cents, and mills, each State had its own 
particular currency. This circumstance has caused the 
dollar to be divided differently in the different States, 
though the real value of it is the same in all. 
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Thus 1 dollar is reckoned in 
England. at is Sd, called English, or Sterling money. 

Canada, 
Nova Scotia. 

New York, 
Ohio. 



I 58 



(i 



II 



Canada Currency 
New York Currency. 



North Carolina. 

The New England States, 

Virginia, 

Kentucky, 

Tennessee. 

New Jersey, 
Pennsylvania, 
Delaware, 
Maryland. 

South Carolina, 
Georgia. 



10« 






tt 



<f 



Bd 



<f 



New Enghind Currency. . 



Pennsylvania Currency. 



Georgia Currency. 



Q. How was the currency of the United States established t What 
are its denominations ? Is the value of a dollar the same in all the 
states f How many shilUngs make a dollar in Eiifflish Currency f 
In Canada Currency t In New York Currency t ui New England 
Currency f In Pennsylvania Currency ? In Georgia Currency f 

CASE I. 

§ 147. To reduce a sum in either currency to Federal 
Money. 

The reduction of these currencies to Federal Money 
consists in this : having given any sum expressed in pounds 
shillings and pence^ to find its value in dollars cents and 
mills. 

Take, for example the English Currency. 

£l=s20s=s240d. 
$ls45 6(f»54(2. 

Hence, ^1 : 91 : : 240 : 54, 

and consequently, dei=s8lxW=«$lxV; 

that is, £l is equal to ^ of a dollar, which being reduced 

to dollars and the decimal of a dollar gives 

£I«$4,444+. 

If we now multiply each side of the equality 

dei=IH xy by 2, 3, 4, 5, &c, we have 

£2^$l X V X2, £3=«1 X V X3, 

JE4=«lxVx4, JE5«-:$1XVX5, 
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and generally, any number of pounds will be brought into 
dollars by multiplying by *^. 

As similar reasoning may be employed for all the cur- 
rencies, we have the following 

RUIiE. 

I. Reduce the given sum to the decimal of a pound as in 

§ is«. 

II. Find the value of £\ in the fraction of a dollar. 

III. Multiply the given sum hy this fraction and the 
product will be the value in dollars. 

EXAMPLES. 

1. Change $27 35 M to Federal Money. 



OPERATION. 

35 9(/=rdeo,1875. 
£21 35 9(i«£27,1875. 
27,1875X^=120,83 3+. 
Ans. 9120,83 3+. 



Having reduced the 
pounds, shillings, and 
pence to the decimal of 
a pound, we bring the 

whole to dollars by mul- 

tiplying by 40 and dividing the product by 9. 

2. Change £140 I85 9(2 to Federal Money. 

.^715. $626,38 8+. 

By an act of Congress passed in 1832, the value at 
which the English pound is to be received and estimated 
at the custom-house, was fixed at $4,80. If we assume 
this as the value of the English pound, we have 

£1 : $1 : : 480 : 100; hence, 

£i=»ix|M«*ixV 

therefore, pounds will be brought to dollars by multiplying 
by 24 and dividing by 5. 

1. Reckoning the pound at $4,80, how many dollars in 
£49 85 6d? 



I We first bring the sum to 

pounds and decimals of a pound. 
We next multiply by the multi- 
plier ^: we then reduce the 
fnroduct to dollars, cents, and mills. 



OPERATION. 

£49 85 6d»j649,425 
49,425 xV =^37,24 
Ms. $237, 24. 
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Q. In what does the redaction of ^ currency to Federal Money 
consist t What is the value of the Enelish pound as formerly esti- 
mated ? How will you reduce pounds ofthis value to Federal Money f 
Give the General Rule for reducing any currency to Federal Money. 
What is the custom-house value of the pound established by act of 
Congress in 1832 1 How will you reduce pounds of this value to 
Federal Money ? 

CANADA CURRENCY. 

1. Change J@25 I0s6dto Federal Money. 

£1 : m :: 240 : 60 

£l=8lxVo^=»lx4=:$4. 

Hence, Canada Money is 
reduced to Federal Money by 
multiplying by 4. 

Z, Change £69 15s 5d to Federal Money. 

Ans. ((279,08 3+ 

NBW ENGI.AND CURRENCY. 

1. Change £40 6s M to Federal Money. 



OPERATION. 

£26 10s 6(2»£25,525 
25,525x4^102,10. 

Ana. 9102,10. 



tl»:6ss72(2; 
dBl : #1 : : 240 : 72 

£1«»1XW=-«1XV'. 

Hence, New England 
Currency is reduced to 
Federal Money by multiplying by 10 and dividing by 3. 

2. Change J8125 16s Sd to Federal Money. 



OPERATION. 

£40 6s 6<2»£40,829 

40,325x^=134,416+. 

3nsr»134,41 6+. 



Ans. 4419,27 7+. 



NEW YORK CURRENCY. 



1. Change J6365 10s ed to Federal Money. 



tl»8ss96(2. 
£1 : *1 : : 240 : 96. 

£i=$ixW=«y- 

Hence, New York Cur- 
rency is reduced to Federal 
Money by multiplying by 10 and dividing the product by 4. 

2. Change £20 18s 9d to Federal Money. 

Ans. 4^62,343+. 



OPERATION. 

JS365 10s 6dls£365,525 

365,525xy =913,812+ . 

Ans. 9913,812+. 



REDUCTION OF CURRENCIES. 
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P£MMSYI<VAMIA CURRENCY. 

1. Change £9 Ss 3d to Federal Money. 



operation. 
£9 8^; 3(Z»j89,4125. 
9,4125 Xf»25,10. 
dns. $25,10. 



f^l::=z78 6d^90d. 
£1 : $1 : : 240 : 90. 

£i=»lxV^''=<^. 

Hence, to reduce Pennsylvania 

Currency to Federal Money, we 
multijdy by 8 and divide by 3. 

2. Change j819 IBs 2d to Federal Money. 

Arts. 53,088+.. 

GEORGIA CURRENCY. 

1. Change £187 9s lOd to Federal Money. 



OPERATION. 

dgl87 95 10(Z=:jei87,49166+. 
1 87,49 1 66 X V =803,535. 
Jins. 9803,535+. 



$l==48Sd^6M. 
£1 : tl : : 240 : 56. 

£1«$1XW=01XV- 
Hence, we reduce 
Georgia Currency to 
Federal Money by multiplying by 30 and dividing by 7. 
2. Change £26 14^ 6d to Federal Money. 

Ans, 9114,535+. 
1. Reduce £112 I85 9(2 in each of the currencies named, 
to Federal Money. 

£112 18s 9(2=: Jgl 12,9375. 
112,9375 Sterling Money 
112,9375 Canada Currency 
112,9375 New England - 
112,9375 New York - 
112,9375 Pennsylvania - 
112,9375 Georgia 



Jhu. 



s8501,944+. 

»$451,75. 

»t376,458+. 

s$282,343+. 

=9301,166+. 

»t484,017+. 



CASE II. 

$ 14:8« To change a sum expressed in Federal Money 
to any one of the above currencies. 

In changing pounds to Federal Money, we found the 
value of a pound in the fraction of a dollar and multiplied 
the pounds by this fraction. 

Now, to change dollars to pounds, we must find the 
value of a dollar in the fraction of a pound and multiply^ 
the dollars by this fraction. 

9 



202 REDUCTION OF CURRENCIES. 

For example, in English Money, 

jei : 91 : : 240 : 54, and 

Ex. 1. Reduce 932,789 to English or Sterling Money. 

OPERATION. 



We first multiply by the 
fraction :^: that is, we mul- 
dply by the numerator and 
divide by the denominator, 
4hi8 brings the sum to the 
decimal of a pound. We then 
reduce the decimal of a pound 
to pounds ishillings and pence. 



•32,789 Xj^=7,377525 
je7,377525 
20 

7,550500 
12 

6,606000 
4 

'2^424000 

Ans. £7 7s 6d 2far.+. 



§ 149. Hence, to pass from Federal Money to pounds 
shillings and pence, we have the following 

I. Find the value of a dollar in the fracHon of a pound, 

II. Multiply the given sum by this fraction. 

III. Reduce the product to pounds shillings and pence. 

Note. — ^The multiplier in each case, in passing from 
Federal Money to pounds shillings and pence, will be the 
fraction used in the corre^oading case in passing to 
Federal Money, with its terms inverted. 

Q. How do you pass from Federal Money to either of the cnrreii- 
dee ? How does this multiplier compare with the multiplier used in 
passing iix>m pounds to Federal money ? 

EXAMPLES. 

1« Reduce 9102,85 to the several currencies. 

'9102,85=:£23 2? 9Jd+ Sterling Money. 

9l02,8d=:j£25 145 Sd Canada Currency. 

a J *102,85=£30 17s ld+ New England Cur. 

•^"*- ^ $I02,85=je41 2s 9M+ New York Currency. 

•102,8d»jS38 lis 4^d Pennsylvania Cur. 

$102,85=sj823 19s ll|(i+ Georgia Currency. 



Ans. 
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8. Reduce $250 to the several currencies. 

$2d0»£56 6s Sterling Money. 

$250»£62 lOa Canada Currency. 

$250b£75 New England Currency. 

$250=£100 New York Currency. 

t2503=:£93 15s Pennsylvania Currency. 

$250s£58 65 7|d.+ Georgia Currency. 

The following are the rates at which foreign coins are 
estimated at the custom-houses of the United States. 
English £ by act of Congress of 1832 - 
livre of France ------ 

Franc do ----- - 

Silver Rouble of Russia - - - - 

Florin or Guilder of the United Netherlands - 
Mark Banco of Hamburg . . . - 
Real of Plate of Spain - - - . - 
Real of Vellon of do. - 
Milrea of Portugal - - - - - 

Tale of China $1,48 

Pagoda of India - ..... $1^4 
Rupee of Bengal - - - - - - $ ,50 




PRACTICE. 



$ ISO. Practice is a short method of finding the 
answers to questions in the Rule of Three, when the first 
term is unity. 

For example, if one yard of cloth cost half a dollar, 
what will 60 yards cost. This is a question which may 
be answered by the rule called Practice. 

If the cloth had been $1 per yard, the cost of 60 yards 
would have been $60; but since it is only a part of a 
dollar per yard, the whole cost will be the same part of 
$60, that the cost of one yard is of $1 ; that is, ^ of 60. 
Hence the cost is | of |60 or $30. ^ns. $30. 

§ ItSl. One number is said to be an aliquot part of 
another, when it forms an exact part of it: that is, when 
it is contained in that other an exact number of times. 
Hence, an aliquot part is an exact or even part 
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For example, 25 cents is an aliquot part of a 4o&r. 
It is an exact fourth part, and is contained in the doUar 
four times. So also, 2 months, 3 months, 4 months, and 
6 months, are all aliquot parts of a year. 

TABIiB OF AUaUOT PARTS. 



cu. 



Parts 



Mb. 



6 
4 
3 
2 
1 



Partgof 
a year. 




3 mo. 



Day^ 



15 
10 

6 
5 
3 



Porto 
ofl mo. 



jn 



Parti of £1. 



lOs : 

essd'. 

55 : 

45 '. 

Bs4d. 
2s 6d: 
IsSd'. 



. 1 

:| 

. JL 

:i 
:i 

■ 8 
. 1 

TS 



Part$of 
1 $hiUing, 



6 d 
4 d 
3 d 
2 d 
l^d 
1 d. 



1 

A 



Q. What is practice ? If one yard of cloth cost $8, what will half 
a yard cost t What will one quarter of a yard cost ? When is one 
number said to be an aliquot part of anotner f What is an aliquot 
part ? What are the aliquot parts of a dollar expressed in the table f 
what the aUquot parts ot a year ? What the aliquot parts of a month f 
What the auquot parts of a pound? What the aliquot parts of a 
shilling ff 

EXAMPLES. 

1. What is the cost of 376 yards of cloth at 90,75, 
or f of a dollar, per yard ? 

Had the cloth cost $1 operation* 

per yard, the cost of the 
376 yards would have 
been $376. Had it cost 
50eto. per yard, the cost 
would have been -J of 

$376, or $188 : had it 

been 25c/5. per yard, the cost would have been •}• of 
$376 or $94 ; but the price being 75cto. per yard, the cost 
is 188+94=s$282. 

2. What is the cost of 196 yards of cotton, at 9d per 
yard ? 

196y(f. at6(^or45s985 
196yd. at 3d or | 5=495 

Therefore, Ideyd. at 9d or f 5«1475«s£7 75. Jlns. 



ets. 
50 

25 

75 


i 



376 

188 cost at 50cfo. 
94 cost at 25cto.. 



$282 cost at ^dolL 
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8. Whut will 9^ yards of cloth eost at £l 4^ M per 
yard? 

9yardsat£l«£9 
lyaid at£l« lOs 
9 yards at Is =£1 16s 
I yard at 4s &= 2s 
9 yards at 6d » 45 6d 
I yard at ed = 3d 

Total cost £1 1 12s 9d. 

4. What is the cost of 1000 quDls at \ cent per quill ? 

Ans. $2,50cto. 

5. What is the cost of 900 lead pencils at 6 cents 
apiece? Ans. #54,00. 

6. What is the cost of 20lb. of soap at 6}c<s. per pound ? 

mAtu. d,35. 

7. What is the cost of 140 yards of tape at 2|cte. per 
yard? Ans. #3,1 5. 

8. What is the cost of 438 bushels of apples at 3l\cls, 
per bushel? Ans. 9136,871 

9. What is the cost of 51 1^ tons of hay at 812 per ton ? 

Ans. 9618. 

10. What is the cost of 231 yards of linen at 75cto. per 
yard? Ans. $173,25. 

11. What is the cost of 144Z^. of rice at S^d per pound ? 

Ans. £2 2s. 

12; What is the cost of 14| yards of cloth, at 94| per 

yard? Ans. $67,681 

13. What will 131/5. of cheese come to at Is 2d per 
pound? Ans. £7 12s lOd. 

14. What will 144 dozen of eggs come to at Is dd per 
dozen? Ans. £9. 

15. What will 6gal. Iqt, Ipt. 2gi. of wine come to at 
5s 4d per quart ? Ans. £6 17s 4d. 

16. What will 51 acres of land be worth at £3 2s 2d 
per acre? Ans. £158 lOs 6(2. 

17. What wDl Ibciot. 2qr. 17/5. of sugar come to at Is 
per pound ? Ans. £87 13s. 

18. What will 4E. E. 3qr. 2na. of broadcloth cost at 
£2 3s Sd per yard? Ans. £12 16s 6^i. 
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19. What will Ihhd. %gdl. 3qt. IpL Igi. of molasses 
come to at 12^cto. per quart ? Ans. f^ 

20. What will be the cost of 27lm. Bpk. dqt. Ipt. of 
wheat at 10« 2d Sfar. per bushel ? 

Ans. £U58 lldOHfar. 



SIMPLE INTEREST. 

§ ltS9. Interest is an allowance made for the use of 
money that is borrowed. 

For example, if I borrow $100 of Mr. Wilson, for one 
year, and agree to pay him 96 for the use of it, the $6 is 
called the interest of $100 for one year, and at the end 
of the time Mr. Wilson should receive back his $100 
together with the $6 interest, making the sum of $106. 

The money on which interest is paid, is called the 
PrincipaL 

The money paid for the use of the principal is called 
the Interest, 

The principal and interest taken together are called the 
JhnounL 

In the above example, 

$100 is the principal, 
$ 6 is the interest, and 
$106 is the amount. 

The interest of $100 for one year, determines the rate 
of interest, or rate per cent. The term per cent, means 
by the hundred. In the example above the rate of interest 
is 6 per cent, or $6 for the hundred. Had $8 been paid 
for the use of the $100, the rate of interest would have 
been 8 per cent ; or had $3 only been paid, the rate of 
interest would have been 3 per cent 

The legal interest is the interest established by law. 

In the New England States, and indeed in most of the 
other states, the legal interest is 6 per cent per annum ; 
that is, 6 per cent by the year. 

In New York, however, it is 7 and in Louisiana 8 per 
cent 
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Q. What is Interest f What is the money called on which interest 
is paid t What is the money called which is paid for the use of the 
prmcipal? What is the amount? What determines the rate of 
interest ? What is the meaning of per cent ? What is legal interest ? 
What is meant hy per annum ? How much is the interest per annum 
in most of the states ? What is it in New York ? 

CASE I. 

§ ltS3. To find the interest on any given principal for 
one or more years, 

EXAMPLES. 

1 . What is the interest of 9650 for one year at 6 per cent ? 
It is plain, that 9100 is to 

96, its interest for one year, 
as 9650 to its interest for the 
same time. The fourth term 
18 found by multiplying the 
second and third terms to- 
gether and dividing by the 
first § 140. 

2. What is the interest on 9950 for four years at 7 per 
cent per annum ? 



OPERATION. 



100 : 6 



: 650 
6^ 

10 0)3900 

Ans. 939,00. 



Ans, 



We first find the in- 
terest for one year, and 
then multiply it by the 
number of years. 



OPERATION. 

9950 

7 



9266,00 



,50 interest for 1 year. 
4 number of years. , 

Ans. 9266,00. 



Hence, we have the following 

I. Multiply the principal by the rate of interest^ and 
divide the product hy 100 : the quotient will he the interest 
for one year. 

n. When the number of years exceeds one^ multiply the 
interest for one year hy the number of years : the product 
will be the interest for that number of years. 

3. What is the interest on 93675 for three years, at 7 
per cent per annum? Ans. 9771,75. 

4. What is the interest on 9459 for five years at 8 per 
cent per annum ? Ans. 9183,60. 
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OPERATION. 

•327,45 
6^ 

100 )1964,70 

19,6470 

Arts. l9doll8. 64ct8.7m. 



5. What is the interest of 9327,45 for one year at 6 
per cent per annum ? 

We first multiply the given 
sum 8327,45 by the rate of 
interest, 6 per cent, Jeaving 
two places for decimals or 
cents at the right hand. Then 
to divide by 100 we remove 
the decimal point two places 
to the left, leaving four places 
for decimals to the right hand. If the principal had 
contained mills, there would have been five places of 
decimals in the answer. 

Hence, we have the following 

RUIiE. 

I. When the principal contains dollars only^ multiply by 
tJie rate of interest j and point off two plticesfrom the ri^ 
hand for cents : the places on the left vsill express the dollars. 

II. When the principal contains dollars and cents^ mul- 
tiply as before^ and strike off four places from the right hand 
for cents and mills. 

III. When the principal contains dollars^ cents and mUls^ 
multiply as before and strike off in the product Jive places 
from the riglU hand : the places to the left unll be dollars. 

Q. When the principal is in dollars, how do you find the interest 
for one year? How do you find the interest for two or more years? 
When the principal contains dollars and cents, how do vou find the 
interest ? When the principal contains dollars, cents ana mills, how 
do you find the interest f 

6. What is the interest on $375, 27cts. 3in. for two 
years, at 7 per cent per annum ? 



We first find the 
interest for one year, 
and then multiply by 
2. We omit in the 
answer the decimal 
figures which fall on 
the right of the cents. 



OPERATION. 

$375,273 

7 

$26,26911 interest for 1 year. 
2 

$52,53822 

Aw. $52,53+. 
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7. What is the interest on $211,26 for one year at 4| 
per cent per annum ? 

OPERATION. 

$211,26 

4 per cent. 

84504 

10563 \ per cent 



We first find the interest at 
4 per cent, and then the interest 
for I per cent : the sum is the 
interest at 4| per cent 



$9,5067 



Jina. $9,5a+. 

8. What is the interest on $1576,91 for 3 years at 7 
percent? Ans. $331,15+. 

9. What is the interest on $957,08 for 6 years at ^ 
percent? Aru. $200,98+. 

10. What is the interest on $375,45 for 7 years at 7 
p^cent per annum? Ans, $183,970+. 

11. What is the interest on $4049,87 for 2 years at 5 
per cent per annum? Ans. $404,98+. 

CASE II. 

§ 1S4. To find the interest at 6 per cent per annum 
for any number of months. 

At six per cent per annum, each month produces ^ per 
cent on the principal ; and every two months produces one 
per cent on the principal. Therefore, to find the interest 
for months we have the following 

Multiply the principal by half the number of months^ and 
remove the separating point in the product two places farther 
to the left hand, 

EXAMPLES. 

1. What is the interest of $327 for 8 months at 6 per 
oent^per annum ? 

OPERATION. 

$327 

4 half the number of months. 



We here multi- 
ply by half the 
number of months, 
and the product di- 
vided by 100 is the 
interest 



$13,08 



9» 



Ans. $13,08. 
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2. What is the interest of $327,47 for 9 months at 
6 per cent per annum ? 

OPERATION. 

*327,47 

4^ half the months. 



130988 
16373i 



We first multiply by 4 
and then add half the 
multiplicand. 

14,736Ii Ans. $14,73+. 

3. What is the interest on $8975 for ten months at 6 
per cent per annum ? Ans. $448,75. 

4. What is the interest on $8753,65 for fourteen months 
at 6 per cent per annum ? Ans^ $612,7555. 

5. What is the interest on $37596,42 for sixteen 
months at 6 per cent per annum ? Ans. $3007,7136. 

6. What is the interest on $3976,85 for nine months 
at 6 per cent per annum ? Ans. $178,9582. 

Q. How do you find the interest at 6 per cent for any number of 
months? What per cent will two months sivef Four months f 
Five months? Six months? Seven months? Eight months? 
Nine months? Eleven mqnths ? Twelvemonths? 

CASE III. 

§ \S8» To find the interest at 6 per cent per annum, 
for any number of days. 

In computing interest the month is reckoned at 30 days. 
Hence, 60 days, which make two months, will give an 
interest of one per cent on the principal. This one per 
cent is found by simply removing the separating point two 
places to the left. If this one per cent be then divided 
by 60 the quotient will be the interest for 1 day, and this 
quotient multiplied by the number of days will give the in- 
terest required. To divide by 60 we remove the separating 
point one place farther to the left, and then divide by 6. 

Hence, we have the following 

RUILE. 

I. Remove the separating point in the principal three 
places to the left^ then divide by 6 and the quotient will be 
the interest for 1 day, 

II. Multiply the interest by the number of days^ and the 
product will be the anstoer sought. 
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EXAMPLES. 

1. What is the interest on $327,30 for 25 days ? 



We first remove 
the decimal point 
three places to the 
left; tifien divide by 
6, and afterwards 
multiply by 25. 



OPERATION. 

6),32730 

,05455 interest for one day. 
25 number of days. 

27275 
10910 

$1,36375 



Ms. $l,36+. 



2. What is the interest on $27,25 for 19 days ? 

OPERATION. 

6),02725 



When there are not three 
figures in the principal, on the 
left of the separating point, 
ciphers must be prefixed to sup- 
ply the deficiency. 



,00454+ 
19 

04086 
00454 

$0,08626 



Ans. ,08c<*.+. 



3. What is the interest on $575,72 for 29 days ? 

Arts, $2,78+. 

4. What is the interest on $195,19 for 7 days ? 

Ms. $0,22+. 

5. What is the interest on $897,04 for 27 days? 

Ans. $4,0366+. 

6. What is the interest on $378,53 for 18 days? 

Ans. $1,135+. 

7. What is the interest on $885,62 for 25 days ? 

Ans. $3,69+. 

8. What is the interest on $3756,25 for 17 days? 

Note. The above method of computing interest is the 
one in general use, though it gives the interest a trifle too 
large, as it considers the year at 360 instead of 365 days. 
If entire accuracy is required, find the interest for one 
year — then multiply hy the number of days^ and divide the 
product hy 365. 
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CASE lY. 

§ 1 ffS. To find the interest at 6 per cent per annum 
for years, months, and days. 

Find the interest far the years by Case lyfor the months 
by Case II, and far the days by Case III, then add the 
several results together and their sum will be the answer 
sought. 

EXAMPLES. 

1. What is the interest on $1597,27 at 6 per cent for 
3 years 9 months and 11 days? 

$1597,27 $1597,27 6)1,59727 

1. ^ ,26621 + 

95,8362 638908 11 

lyr- 798631 2,928 31 

$287,5086 $71, 8771 1 

Interest for 3 years $287,508+ 

9 months 71,877+ 

11 days 2,928+ 

Total interest $362,313 

2. What is the interest of $11759,10 at 6 per cent for 
9 years 11 months and 16 days ? Ans. ^028,02+. 

3. What is the interest on $9787 for 12 years and 
1 day? Ans. $7048,27+. 

4. What is the interest of $87601,29 for 1 year 1 m<Hith 
and 1 day ? Ans. $ +. 

5. What is the interest of $806,90 for 1 year and 10 . 
months at 6 per cent per annum ? Ans. $88,75+. 

6. What is the interest of $450,75 for 4 years and 
7 months at 6 per cent per annum ? Ans. $123,95+. 

7. What is the interest of $443,50 for 7 years 2 months 
and 12 days at 6 per cent per annum ? Ans. $ +. 

8. What will be the total amount of $649,22 after 10 
years and 10 months at an interest of 6 per cent? 

Arts. $1071,21 + . 

Q, How do yon ^od the interest for yean months and daytf 
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CASE V. 



§ ItST. When there are months and days, and the 
rate of interest is greater or less than 6 per cent. 

Find the interest at 6 per cent. Then add to it or sidh- 
tract from it such a part of the interest so found as the 
given rate exceeds or falls short of six per cent per annum, 

EXAMPLES. 

1. What is the interest of $119,50 at 7 per cent per 
annnm for 3 years and 4 months ? 

tl 19,50 $119,50 
2 half the months 6 

92,8900 int for 4 months 7,1700 

3 

21,5100 int for 3 years. 
2,3900 int for 4 mo. 



Total interest at 6 per cent $23,9000 
AddoneHsixth - - - - - 3,9833+ 

Total interest at 7 per cent $27,8833+ 

2. What is the interest on $487,25 for 4 years and 9 
months at 4 per cent ? 

$487,25 $487,25 

4| half the months 6 

194900 $29,2350 

24362+ 4 years 



$21,9262 in t for 9 mo. 11 6,9400 int for 4 years. 

21,9262 int for 9 mo. 

Total interest at 6 per cent $138,8662 
Subtract one-third - - - 46,2887+ 

Total interest at 4 per cent $92,5775+ 

3. What is the interest of $987,99, at 5 per cent, for 
5 years, 2 months and 9 days? Jlns. $256,46+. 

4. What is the interest on $437,21, at 3 per cent, for 
9 years and 9 months? Ans. $127,88+. 
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5. What is the interest of $15000 for 8 months at 7 per 
cent per annum ? Jhu, 9700. 

6. What is the interest of 9400 for 21 days at 5 per 
cent per annum ? .^7». $1,16+- 

7. What is the interest of $876,48, at 7 per cent, for 
4 years 9 months and 14 days? Jins, 9 +• 

8. What will be the total amount of $1119,48, after 2 
years and a half, at an interest of 7 per cent per annum ? 

Ans. $1315,389. 

9. What is the interest on $532,41 for 3 years and 3 
months at 4| per cent per annum ? An8. $77,86+. 

10. What is the interest on $8375,27, at 5 per cent per an- 
num, for 5 years 5 months and 5 days ? Ans, $ + . 

1 1 . What is the interest of $8759,27, at 6 per cent per an- 
num, for 1 year 6 months and 9 days? Ans, $801,473+. 

12. What is the interest, at 6| per cent per annum, on 
$7569,11, for 3 years 4 months and 18 days ? 

Ans. $1664,573+. 

Q, When the rate of interest is greater or less than 6 per cent, how 
do you find the mterest for months and days f 

§ 1S8* Note. In computing interest, it is often very 
convenient to find the interest for the months by consider- 
ing them as aliquot parts of a year, and the interest for 
the days by considering them as aliquot parts of a month. 

EXAMPLES. 

1. What is the interest of $806,90 for one year 10 
months and 10 days at 6 per cent? 
$806,90 
6 

6 )$48,4140 int. for 1 year. $8,069 

2)8,069 int for 2 months. 5 



3)4,034+int. for 1 month. $40,345 int. for 10 mo. 

1,344+ int for 10 days. 

Interest for 1 year, - - $48,4140 
. - . - 10 months - 40,345 
- - - - 10 days - - 1,344+ 

, Total interest $90,103+ 
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2. What is the interest of t20Q for 10 years 3 months 
and 6 days at 7 per cent ? 
•200 

7 

4)14,00 int for 1 year. tl4,00 

3)3,50 int for 3 months. . 10 



5)l,16 +int for 1 month. 1 140,00 f or 10 years. 

,23 4- int. for 6 days. 

tl40,00 interest for 10 years. 
3,50 interest for 3 months. 
,23+ interest for 6 days. 

Ans. >1 43,73+ 

3. What is the interest of 1 132,26 for 1 year 4 months 
and 10 days, at 6 per cent per annum? Ans, $10,80+. 

4. What is the interest of $25,50 for 1 year 9 months 
and 12 days, at 6 per cent? Ans. $2,72+. 

5. What is the interest of $347,25 for 1 year 1 month 
and 6 days, at 4 per cent per annum ? Also, at 5 per 
cent ? At 5| per cent ? At 6 per cent ? At 7 per cent ? 
At 7\ per cent ? At 8 per cent ? At 8 J per cent ? And 
at 9 per cent ? 

6. What is the interest, at 6 per cent per annum, on 
•48,32^ for 1 year 1 month and 15 days ? Arts. $3,26+. 

7. What is the interest, at 8 per cent per annum, on 
$675,87, for 3 years 6 months and 6 days ? 

Ans. $190,14+. 

8. What is the interest, at 7 per cent, on $587,25, for 
5 years 5 months and 5 days ? Ans^ $223,23+. 

9. What is the interest on $67589,20 for 3 years 9 
months and 12 days, at 5 per cent per annum ? 

Ans. $12785,62+ 

CASE VI. 

§ ltS9. When the sum on which the interest is to he 
cast is in pounds, shillings, and pence. 

RUI.E. 

I. Beduct the shillings and pence to the decimal of a 
pound (see § 13S). 



216 



SIMPLE INTEIUBeT. 



U. Thenjmdtheinteregt as thought sum were dollars 
and cents; after which reduce the decimal part of the 
to shillings and pence (see § 137). 



EXAMPLES. 



1. What is the interest, at 6 per cent, of £27 1^ 9d 
for 2 years? 



We first find the interest 
for one year. We then 
multiply by 2, which gives 
the interest for two years. 
We then reduce to pounds 
shillings and pence. 



OPERATION. 

£27 Us 9d=:£27,7876 

6 



1,667250 
2_ 

£3,334500 
36 

6,690000 
12 

8,280000 
4 

1,120000 

Jins. £3 6sSid+ 



2. What is the interest on £67 19^ 6(2, at 6 per cent, 
for 3 years 8 months 16 days ? ^ns, £15 2s 8|(2+. 

3. What is the interest on £127 159 4(f, at 6 per cent, 
for 3 years and 3 months? Ans, £24 18 2\d+, 

4. What is the interest of £107 16s 10(2, at 6 per cent, 
for 3 years 6 months and 6 days? Ans. £ +. 

5. What will £279 13^ 8(2 amount to in 3 years and a 
half, at 6\, per cent per annum ? Jlns, £331 Is M+, 

6. What is the interest of £514 lOs 2(2 for 3 years and 
a half, at 4 per cent ? Ans. £72 0« 7J(2+. 

7. What is the interest of £523 II5 6(2 for 3 years and 
a half, at 6 per cent? Ans. £ +• 

8. What is the interest on £255 lOs 8(2 at six per cent 
per annum, for 6yr. 6mo,} Ans, £99 IBs 1|(2. 

9. What is the interest on £53 18s 5(2 at 6 per cent for 
7yrs, 12(2a.? Ans, £22 15s 1(2+. 
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APPUCATIOKS. 

Oalciilate Ifae interest on the following notes. 



9127^0 New Yoik, Jannaiy Ist, 1838. 

1. For value received I promise to pay on the 10th 
day of June next, to Wm. Johnson or order, the sum of 
one hundred and twenty-seven dollars and fiAy cents with 
interest from dale, at 7 per cent Johi lAberal. 

JSns. $131,46+. 

>306 New York, January Ist, 1833. 

2. For value received I promise to pay on the 4th of 
July, 1835, to Wm. Johnson or order, three hundred and 
six dollars with interest at 6 per cent from the Ist of 
Biardi, 1833. John JUberai. 

JLns. $349,04+. 

>1040 Hartford, July 3rd, 1837. 

3. Six months after date, I promise to pay to C. Jones 
or order, one thousand and forty dollars with interest from 
the 1st of January last, at 7 per cent Joseph Springs. 

Jhis. $1113,40+. 

§ lAO. We shall now give the rule established in 
New York, (See Johnson's Chancery Reports, Vol. I. 
page 17,) for computing the interest on a bond or note, when 
partial payments have been made. The same rule is also 
adopted in Massachusetts, and in most of the other states. 

RITLB. 

T. Compute the interest on the principal to the time of the 
first paymentj and if the payment exceed this interest^ add 
the interest to the principal and from the sum subtract the 
payment: the remainder forms a new principal, 

II. But if the payment is less than the interest^ take no 
notice of it until other payments are made^ which in all^ shall 
exceed the interest computed to the time of the last payment : 
then add the interest, so computed, to the principal, and from 
the sum subtract the sum of the payments : the remainder 
will form a new principal on which interest is to he computed 
as before. 
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EXAMPLBS. 



$349,99 8. 



May Iflt, 1826. 

1. For value received I promise to pay James Wilson 
or order, three hundred and forty-nine dollars ninety-nine 
cents and eight mills with interest, at 6 per cent. 

James Paywell, 

On this note were endorsed the following payments : 
Dec. 25th, 1826 Received 949,998 



5) 
J) 
95 



July 10th, 1827 
Sept. 1st, 1828 
June 14th, 1829 

What was due April 15th, 1830? 

Principal on int. from May 1st, 1826, 

Interest to Dec. 25th, 1826, time of 

first payment, 7 months 24 days. . 

Amount . 



$ 4,998 
>1 5,000 

<|p«7U,«7i79 



t349,998 

13,649 + 
$363,647 



$313,649 



Payment ^Dec. 25th, exceeding interest 

then due .... « 9 49,998 

Remainder for a new principal .... 

Interest of $313,649 from Dec. 25th, 1826, 
to June 14th, 1829, 2 years 5 months 
19 days 

Amount . . . 



» 46,472 + 
$360,121 



Payment, July 10th, 1827, less ) a a ooq 

than interest ^then due . . J ' 
Payment, Sept. 1st, 1828 . . . 15,008 

Theirsum ) g^O 006 

less than interest then due 5 ' 
Payment, June 14th, 1829 . . 99,999 



Their sum exceeds the interest then due 

Remainder for a new principal, June 14th 
1829 

Interest of $240, 1 1 6 from June 1 4th, 1 829 
to April 15th, 1830, 10 months 1 day 

Total due, April 15th, 1830 . 



$120,005 

$240,116 

12,045 
$252,161 + 



COMPOUND INTEREST. 219 

$3469,32. 

2. For value received, I promise to pay William Jenks, 
or order, three thousand four hundred and sixty-nine dol- 
lars and thirty-two cents, with interest from date, at 6 per 
cent Feb. 6th, 1825. Bill Spendthrift. 

On this note were endorsed the following payments : — 
May 16th, 1828, received $545,76. 
May 16th, 1830, received $1276. 
Feb. 1st, 1831, received $2074,72. 

What remained due August 11th, 1832? 

Ana, $860,55+. 

3. A's note of $635,84 was dated Sept 5th, 1817, on 
which were endorsed the following pa3rmeDts, viz: — 
Nov. 13th, 1819, $416,08; May 10th, 1820, $152: what 
was due March 1st, 1821, the interest being 6 per cent? 

Ans. $168,01 -h. 



COMPOUND INTEREST. 

} 101. Compound Interest is when the interest on a 
sum of money becoming due, and not being paid, is added 
to the principal, and the interest then calculated on this 
amount, as on a new principal. For ezamfde, suppose I 
were to borrow of Mr. Wilson $200 for one year, at 6 per 
cent, and at the end of the year pay him neither the inte- 
rest nor principal. Now if Mr. Wilson should add the 
interest, $12, to the principal, $200, making $212, and 
chaise me with interest on this sum till I paid him, this 
would be Compound Interest, because it is interest upon 

interest 

RCXB. 

Calculate the interest to the time at which it becomes due : 
then add it to the principal and calculate the interest on the 
amount as on a new principal : add the interest again to the 
principal and calculate the interest as before : do the same 
for all the times at which payments of intttcst become due: 
from the last result subtract the principal^ and the remainder 
will be the compound interest. 
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SX AMPLE S. 

1. What will be the compound interest, at 7 per cent, 
of $3750 for 4 years, the interest being added jeaxiy^ 

$3750,00 principal for 1st year. 
$3750x7-7-100= 262,50 interest for 1st year. 

4012,50 principal for 2nd „ 
$4012,50x7^100=8 280,87+ interest for 2nd „ 

4293,37+principal - 3rd ^ 
$4293,37 X7-S- 100= 300,53 - h interest - 3rd „ 

4593,90 +principal - 4th ^ 
$4593,90x7-8-100= 321, 57 - h interest - 4th ^ 

4915,47+unount at 4 years. 
1st principal 3750,00 

amount of interest. $11 65,47 -f 

2. If the interest be computed annually, what will be 
the interest on $100 for three years, at 6 per cent? 

Ans. $19,101 -f. 

3. What will be the compound interest on $295,37, at 
6 per cent, for 2 years, the interest being added annually? 

pSns. $36,50+. 

4. What will be the compound interest on $500 for 
one year, at 8 per cent, the interest being computed qiutr- 
terly? Jins, $41,21+. 

Q, What is Compound Interest? Give the Rule for oompotiiig 
C<»npoimd Interest f 



COMMISSION AND BROKERAGE. 

§ 103. Commission is an allowance made to a factor 
or commission merchant for buying and selling. Broker- 
age is an allowance made to dealers in money or 8tock& 
'The allowance made is generally a certain per cent, or 
rate per hundred, on the moneys paid out or received, 
and die amount may be determined by the rules of simple 
interest 
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EXAMPLES. 

1. What is the commisBioii on $4396 at 6 per cent? 

OPERATION. 



We here find the com- 
mission, as in simple in- 
terest, by multiplying by 
the rate per cent and divi- 
ding by 100. 



$4396 
6 

$263,76 



Am. $263,76. 



2. A factor sells 60 bales of cotton at $425 per bale, 
and is to receive 2| per cent commission: how much 
must he pay over to his principal? Ans. $24862,50. 

3. A sent to B, a broker, $3825 to be invested in 
Block: B is to receive 2 per cent on the amount paid for 
the stock: what was the value of the stock purchased ? 



As B is to receive 2 per 
cent, it follows that $102 
of A's money will purchase 
•lOOof stock: hencelOO+ 
tiie commission, is to 100, 
as the given sum to the 
stock which it will pur- 
chase. 



OPERATION. 



100 
2 



102 : 100 : : 3825 



100 



102)382500(3750 
306 

765 
714 



510 
510 



JLna. $3750. 



PROOF. 

$3750 
Commission on $3750, at 2 per centa a 75 

Total 3um . . $3825 

4. A factor receives $708,75, and is directed to pur- 
chase iron at $45 per ton : he is to receive 5 per cent on 
the money paid : how much iron can he purchase ? 

JLns. \btons. 

5. Messrs. P. W and K buy 200 shares of United 
States stock for Mr. A. They pay $197 per share, and 
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are to receive one-fourth per cent on the money they ad- 
vance : how much must A pay them for the stock ? 

Arts, $39498,50. 

6. Messrs. P, W and K receive $28750 to be invested 
in stock. They charge 2\ per cent commission on the 
amount paid : what is the value of the stock purchased ? 

Ans. $28048,78+. 

7. The par value or first cost of 167 shares of bank 
stock was $200 per share : what is the present value, if 
the stock is at a premium of 25 per cent, that is, 25 per 
cent above par. Arts, $ 

8. What would be the value of the stock named in the 
last example, if it were at a discount of 10 per cent? 

Ans. $30000. 

9. One hundred shares of United States Bank stock is 
worth l%\ per cent premium : the par value being $200 
per share, what is the value of the stock ? Jln8, $23700. 

10. A bank fails, and has in circulation bills to the 
amount of $267581. It can pay 9| per cent: how much 
money is there on hand? Jlns. $ 

11. Sixty-nine shares of bank stock, of which the par 
value is $125, is at a discount of 8 per cent: what is its 
value? .^715. $7935. 

Q. What is commission f What is brokerage 7 How is the allow- 
ance generally made f How is the commission or brokerage found f 
How do you find the amount of stock to be purchased when the 
broker receives a certain per cent on the amount purchased, as in 
example 3 7 



INSURANCE. 

§ 1 03. Insurance is an agreement by which an indi- 
vidual or a company agrees to exempt the owners of 
certain property from loss of hazard. 

The written agreement is called the policy. 
The premium is the amount paid by him who owns the 
property, to those who insure it, as a compensation for 
their risk. It is generally so much per cent on the value 
of the property insured. 
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EXAMPLES. 

1. What would be the premium for the insurance of a 
house valued at $5500 against loss by fire for 1 year at ■} 
per cent 

By dividing by 100, we have the insurance at ( -- ^ 
1 per cent ------ ^ ' 

The half, is the insurance at half per cent $27,50. 

2. What would be the premium for insuring a ship and 
cargo, valued at $37500 from New York to Liverpool, at 
3^ per cent ? Ans, $ 

3. What would be the insurance on a ship valued at 
$47520 at ^ per cent : also at ^ per cent ? 

w37W.'$237,60.— $1 58,40. 

4. What would be the insurance on a house valued at 
$14000 at 1-^ per cent ? Also, at ^ per cent ? At -^ per 
cent ? At J per cent ? At |^ per cent ? 

Ans. $210.— $105.— $70.— $46,66+.— $35. 

5. What is the insurance on a store and goods, valued 
at $27000, at 2| per c«nt? At 2 per cent? At Ij^ per 
cent ? At I per cent ? At -^ per cent ? At } p^r cent ? 
At } per cent ? At -J per cent ? 

Q. What is insurance 7 What is the policy f What is the pre* 
mium f How is it generally reckoned f 



DISCOUNT. 



§ 164. If I give my note to Mr. Wilson for $106, 
payable in one year, the present value of the note will be 
less than $106 by the interest on its present value for one 
year: that is, its present value will be $100. 

The amount named in a note is called the face of the 
note. Thus $106 is the face of the note to Mr. Wilson. 

The present value of a note is that sum which being 
put at interest until the note becomes due would increase to 
an amount equal to the face of the note. Thus $100 is 
the present value of the note to Mr. Wilson. 

The discount is the difference between the face of a note 
and, its present, value. Thus, $6 is the discount on the 
note to Mr. Wilson. 
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RUI.JB. 

Jls 100+ interest of $100 for the given tmesis to 100,. 
so is the face of the note to its present value, 

EXAMPLES. 

1. What is the present value of a note for $1828,75 
due in one year, at 4^ per cent per annum? 
100 
4,50 interest of $100 for the time. 

104,50 : 100 : : 1828,75 : Ans. 

100 



• 104,50)182875,00(»1750. 

^115. 91750. 

2. What is the present value of a note for $1290,81 
discounted for four months, at 6 per cent per annum ? 

^ns. $1265,50. 

3. What is the present value of $800, due 4 years 
hence: the interest being computed at 5 per cent per 
annum? ^Ans. $666,66 6+. 

Note. When payments are to be made at different 
iimes^find the present value of the several sums separately 
and their sum will he the present value of the note. 

i. What is the present value of a note for $3500 on 
which $300 are to be paid in 6 months; $900 in one 
year; $1300 in eighteen months; and the residue at the 
expiration of two years : the rate of interest being 6 per 
cent per annum ? .^ns. $3225,83+. 

5. What is the discount of £1500 one-half payable in 

6 months and the other half at the expiration of a year, at 

7 per cent per annum? ^ns, £ +. 

6. What is the present value of $2880, one-half payable 
in 3 months, one-third in 6 months, and the rest in 9 
months at 6 per cent per annum? ^ns, $2810,08+. 

Q. What is the face of a note 7 What is the present value of a 
note 7 What is the discount of a note 7 How do you find the present 
▼alue of a note 7 When payments are to be made at diflbrent times, 
how do you find the present value f 



LOSS AND GAIN. 
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LOSS AND GAIN. 

§ IAS. Loss and Gain is a rule by which merchants 
discover the amount lost or gained in the purchase and 
sale of goods, k also instructs them how much tp 
increase or diminish the price of their goods so as to 
make or lose so much per cent. 



EXAMPLES. 



1. Bought a piece of cloth containing 75yd. at 4^5,25 
per yard, and sold it at $5,75 per yard : how much was 
gained in the trade? 

OPERATION. 

$5,75 price of I yard. 
$5,25 cost of 1 yard. 

50cto. profit on 1 yard. 

cts. 

50 : Jm. 

75 

$37,60 
\in8. $37,50. 



We first find the profit 
on a single yard, and then 
the profit on the 75 yards. 



75 



. * 



2. Bought a piece of calico containing 60yd, at 2s 6d 
per yard: what must it be sold for per yard to gain 
£1 09 lOd? 

50^(f. at 2s 6(2=£6 5^ 

Profit =£1 05 lOd 

It must sell for £7 5g lOd 

& 0)£7 6s I0d(2s lid 

Ans, 2s lid, 

3. Bought a hogshead of brandy at $1,25 per gallon, 
and sold it for $78 : was there a loss or gain ? 

Jlns, loss of $0,75. 

4. A merchant purchased 3275 bushels of wheat for 
which he paid $3517,10, but finding it damaged is willing 
to lose 10 per cent: what must he sell it for per bushel? 

Ans. $0,96+. 
10 
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5. A bought a piece of cotton containing 40 ywcdsj at 6 
cents per yard; he sold it for 7 J cents per jrard: how 
much did he gain ? Ans. 90,60. 

6. Bought a piece of cloth containing 75 yards £6r 
$375 : what must it be sold for per yard, in order to gain 
$100? Ans. $6^S3\ per yard. 

7. Bought a quantity of wine at $1,25 per gallon, but 
It proves to be bad and am obliged to sell it at 20 per 
cent less than I gave : how much must I sell it for per 
gallon ? / Ans. $1 per gall, 

8. A farmer sells 125 bushels of corn for 76cts. per 
bushel; the purchaser sells it at an advance of 20 per 
cent : how much did he receive for the com ? Ans. $ 

9. A merchant buys one tun of wine for which he pays 
$725, and wishes to sell it by the hogshead at an advance 
of 15 per cent: what must he charge per hogshead? 

Ans, $208,43+. 

10. A merchant buys 158 yards of calico for which he 
pays 20 cents per yard; one-half is so damaged that he 
is obliged to sell it at a loss of 6 per cent; the remainder 
he sells at an advance of 19 per cent: how much did he 
gain? Ans. $2,05+. 



EQUATION OF PAYMENTS. 

§ 166. I owe Mr. Wilson $2 to be paid in 6 months ; 
^$3 to be paid in 8 months; and $1 to be paid in 12 
months. ^ I wish to pay his entire dues at a single payment, 
to be made at such a time, that neither he nor I shall lose 
interest : at what time must the payment be made ? 

The method of finding the mean time of payment of 
several sums due at different times, is called Equation of 
payments. 

Taking the example above. 

Jnt of $2 for 6mo.=int. of $1 for 12mo. 2x 6asl2 

" of $3 for 8mo.=int. of $1 for 24mo. 3x 8=24 

" of $1^ for 12mo.=int. of $1 for 12mo. Ix 12=12 

$6 48" "48 
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The interest on all the sums, to the times of payment, 
is equal to the interest of $1 for 48 months. But 48 is 
equid to the sum of all the products which arise from mul- 
tiplpng each sum by the time at which it becomes due : 
hence, the sum of the products is equal to the time which 
would be necessary for $1 to produce the same interest as 
would be produced by all the sums. 

Now, if $1 will produce a certain interest in 48 months, 
in what time will $6 (or the sum of the payments) pro- 
duce the same interest. The time is obviously found by 
dividing 48, (the sum of the products,) by $6, (the sum of 
the payments.) 

Hence, we have the following 

RCXB. 

MulHply each payment hy the time before it becomes due^ 
and divide the sum of the products by the sum of the pay- 
ments : the quotient will be the mean time. 

2. B owes A 8600 : 9200 is to be paid in two months, 
$200 in four months, and $200 in six months : what is 
the mean time for the payment of the whole ? 



We here multiply each sum 
by the time at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the pa3rments. 



OPERATION. 

200x2= 400 
200x4= 800 
200x6=1200 



600 )24|00 

Ans. 4 months. 



3. A merchant owes $600, of which $100 is to be paid 
in 4 months, $200 in 10 months, and the remainder in 16 
months : if he pays the whole at once, at what time must 
he make the payment ? Ans, months. 

4. A merchant owes $600 to be paid in 12 months, 
$800 to be paid in 6 months, and $900 to be paid in 9 
months : what is the equated time of payment. 

4ns. Smo. 22,V^a. 
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5. A owes 6 9600 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : 
what is the mean time of payment ? Ans. 9 months, 

6. A merchant has due him $300 to be paid in 60 days, 
•500 to be paid m 120 days, and $750 to be paid in 180 
days : what is the equated time for the pa3niient of the 
whole? Ans. \^1^ days, 

7. A merchant has due him 91500 ; onensixth is to be 
paid in 2 months ; one-third in 3 months ; and the rest in 
6 months : what is the equated time for the payment of the 
whole ? Ans. 4^ months, 

NoTE< If one of the payments is due on the day froih 
which the equated time is reckoned, its corresponding 
product will be nothing, but the payment must still be 
added in finding the sum of the payments. 

8. I owe $1000 to be paid on the 1st of January, 
91500 on the 1st of February, 93000 on 1st of March, 
and 94000 on the 15th of April : reckoning from the 1st 
of January, and calling February 28 days, on what day 
must the money be paid ? 

Ans. Payment in 67^ days^ or on the Bth March, 

Q. What is Equation oi* Payments? What is the sum of the pro- 
ducts which arise from multiplying each payment by the time to wnich 
it becomes due equal to ¥ How oo you find the mean time of pay- 
ment ? When you reckon the time from the date at which the firet 
payment becomes due, do you include the first payment f 



FELLOWSHIP. 

§ 167. Fellowship is the joining together of several 
persons in trade with an agreement to share the losses 
and profits according to the amount which each one puts 
into the partnership. The money employed is called the 
Capital Stock, 

The gain or loss to be shared is called the Dividend, 
It is plain that the whole stock which sufiers the gain 
or loss must be to gain or loss, as the stock of any indivi- 
dual to his part of the gain or lojss. 
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Hence, we have the following 

RUIiE. 

•As the whole stock is to each marl's share^ so is the whole 
gain or loss to each marCs share of the gain or loss. 



ia toe 



What is Fellowship ? What is the gain or loss called ? What 
6 role for finding each one's share f 



EXAMPLES. 



1. A and 6 buy certain merchandise amounting to 
£160, of which A pays £90, and B £70 : they gain by 
the purchase £32 : what is each one's share of the 
profits ? 

A . . £90 
B . . £70 

*J100 . I ^^ J . . 4.3-5 . ^ £14 B^s share. 

2. A and B have a joint stock of <^2100, of which A 
owns •1800 and B $300: they gain in a year $1000: 
what is each qne's share of the profits ? 

Ans. A's=$857,14+; B's=:»142,85+. 

3. A, B, C and D have £20,000 in trade : at the end 
of a year their profits amount to £16,000: what is each 
one's share, supposing A to receive £50 and D £30 out 
of the profits for extra services ? 

. C A's»£4030 ; B's «:£3980 ; 
•^^- iC's=£3980; D's=£4010. 

4. Five persons. A, B, G, D and £ have to share be- 
tween them an estate of $10,000: A is to have one- 
fonrth; B one-eighth'; G one-sixth; D one-eighth; and 
E what is left : what will be the share of each ? 

Ans, A's==:$2500; B's=:$1250; C's=:$l 666,66 + ; 
D's=:$1250 ; E'8=$3333,34. 

PROOF. 

Add all the separate profits or shares together, their 
sum should be equal to the gross profit or stock. 
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DOUBLE FELLOWSHIP. 

§ 108* When several persons who are joined together 
in trade employ their capital for different periods of time, 
the partnership is called Double Fellowship. •* 

For example, suppose A puts $100 in trade for 5 years; 
B 6200 for 2 years, and C $300 for 1 year : this would 
make a case of double fellowship. 

Now it is plain that there are two circumstances which 
should determine each one's share of the profits: Istj the 
amount of capital he puts in ; and 2ndly^ the time wMch it 
is continued in the bminess. 

Hence each one's share should be proportional to the 
capital he puts in, multiplied by the time it is continued 
in trade. Therefore we have the following 

RUIiE. 

Multiply each mattes stock by the time he continues it in 
trade : then say^ as the sum of the products is to each pav" 
ticular product^ so is the whole gain or loss to each man^s 
share of the gain or loss. 

Q. What is Double Fellowship f What two cir«im8tanees deter- 
mine each one's share of the profits? Give the rule finding each 
one*s share t 

EXAMPLES. 

1. A and B enter into partnership: A puts in £84p for 
4 months, and B puts in £650 for 6 months : they gain 
£300 : what is each one's share of the profits ? 

A's stock £840 x 4=3360 

B's stock Je650 X 6=3900 , , £ * », 

-P^K^ 53360) «ortn .5138 16 It) 
^7260 : ^3^^^^: : £300 :|^ei 3 1 

2. A put in trade £50 for 4 months, and B £60 for 5 
months: they gained £24: how is it to be divided be- 
tween them? Ans, A's share=£9 I2s\ B's=£l4 Ss. 

3. C and D hold a pasture together, for which they pay 
£54 : C pastures 23 horses for 27 days, and D 21 horses 
for 39 days : how much of the rent ought each one to 
pay? dns. C, £23 5s Od; D, £30 Us ^d. 



TARE ANV TRET. 231 

TARE AIJD TRET. 

§ 1 69- Tare and Tret are allowances made in selling 
goods by Y^eight. 

Draft is an allowance on the gross weight in favour of 
the buyer or importer: it is always deducted before the 
Tare. 

Tare is an allowance made to the buyer for the weight 
of the hogshead, barrel or bag, &c., containing the com- 
modity sold. 

Gross Weight is the whole weight of the goods, toge- 
ther Vith that of the hogshead, barrel, bag, &c., which 
contains them. 

StUtle is what remains after a part of the allowances 
have been deducted from the gross weight. 

J\ret Weight is what remains after all the deductions are 
made. 

Q. What are Tare and Trett What is Draft! What is Tare ? 
What 18 Gross Weight f WhatisSmtlef What is Net Weight ? 

EXAMPLES. 

1. What is the net weight of 25 hogsheads of sugar, 
the gross weight being QQcwt. Bqr. I4lb.\ tare lllb, per 
hogshead ? 

ctDt. qr. Jb, 
66 3 14 gross. 
25xll«275^J. . . 2 1 23 t are. 

Ans. 64 1 19 net. 



2. If the tare be 4tlh. per hundred, what will be the tare 
on 6T.2cwt. 3qr. 14Z^.? 

Tare for 6T. or 120cw<.=s480ZJ. 

2cwt,^ 8 

^r. = 3 

14 Z*.=__0| 

Tare .... . 491^ 

Ans. 4:CV3t. \qr. U\lb, 
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3. What is the tare on 32 boxes of soap, weigh- 
ing 31550Z3., allowing 4lb. per box for draft and 12 per 
cent for tare ? 

31550 gross. 31422 

32x4= 128 draft. 12 



31422 



3770,64 





CUDt. 


qr. 


lb. 




No. 1 


. . 9 


3 


25 . . 


tai 


w 2 


. . 10 


2 


12 . . 


r> 


w 3 


. . 11 


1 


25 . . 


n 



Ans. 3770,64Z^.=8ir. 13cio^ 2qr. ISlh. 10QZ.+ 

4. What will be the cost of 3 hogsheads of tobacco at 
$9,47 per cwt. net, the gross weight being of 

Ih. 

146 

150 

158 

Ans. $265,16. 

5. At £1 5« per cwt. net; tare 4?^. per cwi: what 
will be the cost of 4 hogsheads of sugar weighing gross, 

cwt. qr. lb. 

10 3 6 

12 5 19 

13 1 10 

11 2 7 



No. 1 
2 
3 
4 



5> 



Tare 41b. per cwt. 



49 14 gross. 
13 802;. 

47 1 13 802.net. 



Ans. £59 4g 3d+. 

6. At 21 cents per lb., what will be the cost of bhhd. of 
coffee weighing in gross, 



No. 1 
2 
3 
4 
5 



cwt. qr. 
6 2 



5> 
Yi 



9 
6 
7 
8 



1 
2 
2 




lb. 
14 
20 
22 
25 
13 



lb. 
tare 94 

100 
88 
89 

100 



rt 



Ans. $808,71. 

7. At £7 5« per cwt net, how much will 16AA^. of 
sugar come to, each weighing gross %cwt. qr. 7lb.; tare 
12Z». percwt.' Arts. £912 I4s b}^+ . 
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8. What is the net weight of IShhd. of tobacco, each 
weighing gross Scwt. Sgr. 14Zd.; tare I6lb. to the cwt. ? 

Arts, er. IQcwL 3qr, 20lh. 

9. In 4T.*3cwt. Sqr, gross, tare 20lb. to the cwt., what 
is the net weight ? Ans, 3 T. Scwt 3qr. 6lb, 

10. What is the net weight and value of 80 kegs of figs, 
gross weight IT. llcifft. 3^r., tare I4lb, per cwt., at $2,31 
per cwt. ? ^ < 6 r. l2cwL Sqr. 3lb. Sox. 

•^^- I Value $306,724 4+. 



DUODECIMALS. 

§ 1 70. Duodecimals are denominate fractions in which 
1 foot is the unit that is divided. 

The unit 1 foot is first supposed to be divided into 12 
equal parts, called inches or primes, and marked '. 

Each of these parts is supposed to be again divided into 
12 equal parts, called secondis, and marked". 

Each second is divided in like manner into 12 equal 
parts, called thirds, and marked'". 

This division of the foot gives 

1' inch or prime . . . =t^ of a foot 
1" second i8=s-j^ of ^ . =xiT ^^ * ^*^^*' 
l'"third is s=s^^ of ^ of t^==x-^ of a foot. 

Duodecimals are added and subtracted like other de- 
nominate numbers, 12 of a lesser denomination making 
one of a greater, as in the following 

TABLE. 

12'" make 1" second. 

12" ... 1' inch or prime. 

12' ... 1 foot. 

EXAMPLES. 

1. In 185', how many feet.> Ans. 15ft. &. 

2. In 250", how many feet and inches ? 

Ans. \ft. 8' 10". 

3. In 4367"', how many feet ? Am. 2ft. 6' 3" II'". 

10* 
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^ 9* ^ Duodecimals what is the unit that is divided 7 How is it 
divided ? How are these parts a^ain divided 7 What are the parts 
called ? How are duodecimals added and subtracted ? How many of 
one denomination make 1 of the next greater ? 

EXAMPLES IN ADDITION AND SUBTRACTION. 

1. What is the sum of Sft. & 3" 2'" and 2fL V 10" 1 1'"? 

Ans. 5ft, 8' 2" V". 

2. What is the sum of Sft. 9' 7" and 6ft 7' 3" 4'" ? 

Ans. I6ft 4/ 10" 4'". 

3. What is the difference between 9ft. 3' 5" 6'" and 7ft. 
3' 6" 7'" ? Ans. 

4. What is the difference between 40/^ & 6" and 
29/^ 7"f ? Arts. lift. & 5" 5'". 

MULTIPLICATION OF DUODECIMALS. 

§ 171. It has been shown (§ 64) that feet multiplied 
by feet give square feet in the product 

EXAMPLES. 

1. Multiply 6ft. 61 6" by 2ft. 7'. 

Set down the multiplier under the 
multiplicand, so that feet shall fall 
under feet, inches under inches, &c. 
It is generally most convenient to 
begin with the highest denomination 
of the multiplier, and then multiply " 
first the lower denominations of the 
multiplicand. 

The 6" of the multiplicand is A of an inch, or ^h ^^ 
a foot. Therefore when we multiply it by 2 feet, the pro- 
duct is 12", equal to 1 inch. Multiplying 6' or ^ of a 
foot, by 2 feet, the product is 12', to which add 1 inch 
from the last product, making 13'. Set down 1' under the 
column of inches and carry 1 foot to the product of the 6 
by 2, making 13 feet. 

Then mulitply by 7'. The product of 7' by 6"=42"' : 
for, 7'=T^ of a foot, and 6"=yf^ of a foot: hence 7'x6" 
=AXTlT=TflT=42"'«3" 6"l Then A X A=i%= 



OPERATION. 

6 6' 6" 
2 7' 


13 
3 


1' 

9' 9" &" 


16 


10' 9" 6"'. 



DUODECIMikLS. 
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42", and 3" to carry make 45"=3' 9" : set down 9". Then 
^ by 6=342', and 3' to carry make 45'=3/i5. 9', which are 
set down in their proper places. 

Hence, we see, 

Ist, That feet multiplied by feet give square feet in the 
product, 

2nd, That feet multiplied by incJies give inches in the 
product, 

3rd, That inches multiplied hy incites give seconds^ or 
twelfths of inches in the product. 

4th, That inches multiplied hy seconds give thirds in the 
product. 

2. Multiply 9/^ 4m. by 8/i. 3in. 
Beginning with the 8 feet, we 

say 8 times 4 are 32', which is 

equal to 2 feet 8': set down the 

8'. Then say 8 times 9 are 72 

and 2 to carry are 74 feet : then 

multiplying by 3', we say, 3 times 

4' are 12", equal to 1 inch: set 

down in the second's place : then 3 times 9 are 27 and 

1 to carry ma]^e 28', equal to 2ft, 4'. Therefore the entire 

product is equal to 77ft. 

3. How many solid feet in a stick of timber which is 
2bft. 6tn. long, 2ft. 7in. broad, and 3/^ 3in. thick ? 





OPERATION. 


9 


4A 




8 


3' 




74 


8' 




2 


4' 


0" 


77 


0' 


0" Ans. 



It is shown § OS, that 
the number of solid or 
cubic feet, is equal to the 
product of the length, 
breadth, and thickness. 



OPERATION. 
ft' 

25 6' length 
2 7' breadth 


51 0' 
14 10' 


6" 


65 10' 
3 3' 


6" 
thickness 


197 7' 
16 5' 


6" 

7" 6"' 


214 1' 


1" 6"' Ans. 
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4. Multiply 9ft 2in. by 9ft 6in. Ans. S7ft V. 

5. Multiply 24ft lOin. by Qft Sin, Ans, 

6. Multiply 70/^ 9in. by 12/i. 3m. Ans, 866/<. 8' 3''. 

7. How many cords and cord feet in a pile of wood 24 
feet long, 4 feet wide, and 2ft Qin, high ? 

Ans. 2 cords and 5 cord feet. 

Note. It must be recollected that 16 solid feet make 
one cord foot § OS. 

Q. In multiplication how do you set down the multiplier f Where 
do you be^n to multiply f How do you carry fh)m one denomination 
to another ? Repeat the four principles. 



ALLIGATION MEDIAL. 

§ 1 73. A merchant mixes Slh, of tea worth 75eto. per 
pound, with 16Z^. worth $1,02 per pound: what is the 
value of the mixture per pound ? 

The manner of finding the price of this mixture is called 
Alligation Medial, Hence, 

Alligation Medial teaches the method of finding the 
price of a mixture when the simples of which it is composed^ 
and their prices^ are known. 

In the example above, the simples 8Z5. and 16Z3., and 
also their prices per pound, 75cto. and 9I9O2, are known. 
%lh, of tea at Kbcts, per lb. - - - 6,00 
16Z^. - - - W,02perZ^. - - . 16,32 

24 sum of simples. Total cost 922,32 



Now if the entire cost of the mix- 
ture, which is $22,32, be divided 
by 24 the number of pounds, or sum 
of the simples, the quotient 92cts, 
will be the price per pound. Hence, 
we have the following 

RUIiR 

Dioide the entire cost of the whole mixture hy the sum of 
the simples : the quotient will he the price of the mixture. 



OPERATION. 

24)«22,32(93cto. 
216 

72 
72 
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EXAMPLES. 



1. A farmer mixes 30 bushels of wheat worth 5s per 
bushel, with 72 bushels of rye at 3s per bushel, and with 
60 bushels of barley worth 2s per bushel : what is the 
value of a bushel of the mixture ? 



30 bushels of wheat at 5s 
72 . . . rye at 3s . 
60 . . . barley at 2s. 


. . 150s. 
. . 210s. 
. . 120s. 


162 


162)486(3s. 
486 

Arts. 3s. 



2. A wine merchant mixes 15 gallons of wine at $1 
per gallon with 25 gallons of brandy worth 75 cents per 
gallon : what is the value of a gallon of the compound ? 

Ans. 84c<s.+ 

3. A grocer mixes 40 gallons of whiskey worth Blcts, 
per gallon with 3 gallons of water, which costs nothing : 
what is the value of a gallon of the mixture ? Ans, 28ff cts. 

4. A goldsmith melts together 2lh, of gold of 22 carats 
fine, Ooz. of 20 carats fine, and Ooz. of 16 carats fine: 
what is the fineness of the mixture ? Ans. 20|^ carats. 

5. On a certain day the mercury in the thermometer was 
observed to average the following heights : from 6 in the 
morning to 9, 64°; from 9 to 12, 74° ; from 12 to 3, 84°; 
and from 3 to 6, 70° : what was the mean temperature of 
the day ? Ans. 73°. 

Q. What 18 Alligation Medial? How do you find the price of the 
mixture f 



ALLIGATION ALTERNATE. 

§ 173. A farmer would mix oats worth 3s per bushel 
with wheat worth 9s per bushel, so that the mixture shall 
be worth 5s per bushel : what proportion must be taken 
of each sort ? 

The method of finding how much of each sort must be 
taken, is called Alligation Alternate, Hence, 




4 Oats. 
2 Wheat 
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Alligation Alternate teaches the method of finding 
what proportion must he taken of several simples^ whose 
prices are knovm^ to form a compound of a given price. 

Alligation Alternate is the reverse of Alligation Medial, 
and may be proved by it. 

For a first example, let us take the one before stated. If 
oats worth 3$ per bushel be mixed with wheat worth 0«, 
how much must be taken of each sort that the compound 
may be worth 55 per bushel ? 

If the price of the mixture were 
6s, half the sum of the prices of the 
simples, it is plain that it would be 
necessary to take just as much oats as wheat. 

But since the price of the mixture is nearer to the price 
of the oats than to that of the wheat, less wheat will be 
required in the mixture than oats. 

Having set down the prices of the simples under each 
other, and linked them together, we next set 5«, the price 
of the mixture, on the left We then take the difference 
between 9 and 5 and place it opposite 3, the price of the 
oats, and also the difference between 5 and 3, and place it 
opposite 9, the price of the wheat. The difference stand- 
ing opposite each kind shows how much of that kind is to 
be taken. In the present example, the mixture will con- 
sist of 4 bushels of oats and 2 of wheat; and any other 
quantities, bearing the same proportion to each other, such 
as 8 and 4, 20 and 10, &c., will give a mixture of the same 
value. 

PROOF BT ALLIGATION MEDIAL. 

4 bushels of oats at 35 125. 

2 bushels of wheat at 95. . . . . I85. 

T "6)80" 

Ans, 65. 

Q. What is Alligation Alternate f How do you prove Alligation 
Alternate f 

CASE L 

§ 1T4.. To find the proportion in which several sim- 
ples of given prices must be mixed together, that the com- 
pound may be worth a given price. 
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RUI.EI 

I. Set down the prices of the simples under each other j in 
the order of their values^ beginning with the lowest, 

II. Link the least price with the greatest^ and the next 
least with the next greatest^ and so on^ until the price of 
each simple which is less than the price of the mixture is 
linked with one or more that is greater ; and every one that 
is greater with one or more that is less. 

III. Write the difference between the price of the mixture 
and that of each of the simples opposite that price with which 
the particular simple is linked; then the difference standing 
opposite any one price^ or the sum of the differences when 
there is more than one^ will express the quantity to be taken 
of that price. 

EXAMPLES. 

1. A merchant would mix wines worth 16«, ISs and 22s 
per gallon in such a way that the mixture be worth 20s 
per gallon: how much must be taken of each sort ? 

16 2 at 16s 

2 at 18s. 



20 < 18-. 



4+2=6 at 22s. 

a ( 2gah at 16s, 2 at 18s, and 6 at 22s: or any other 
^' I . quantities bearing the proportion of 2, 2 and 6. 

2. What proportions of coffee at 16c^s., 20c^s., and 
2Scts. per lb. must be mixed together so that the compound 
shall be worth 24c^s. per lb. ? 

a (In the proportion of 4lb, at 16cto., 
• I 4lb. at 20cte., and I2lb. at 28cte. 

3. A goldsmith has gold of 16, of 18, of 23 and of 24 
carats fine : what part must be taken of each so that the 
mixture shall be 21 carats fine ? 

^ns. 3 of 16, 2 of 18, 3 of 23, and 5 of 24. 

4. What portion of brandy at 14s per gallon, of old 
Madeira at 24s per gallon, of new Madeira at 21s per 
gallon, and of brandy at 10s per gallon, must be mixed 
together so that the mixture shall be worth 18s per gallon? 

Jins. 6 gal at 10s, 3 at 14s, 4 at 21s, and 8gal at 24s. 
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CASE 11. 

§ 1 7S. When a given quantity of one of the simples is 
to be taken. 

RUI.E. 

I. Fbid the proportional quantUUs of the simples as in 
Case I. 

II. Then say, as the number opposite the simple whose 
quantity is given^ is to the given quantity^ so is either prO' 
portional quantity to the part of its simple to he taken. 

EXAMPLES. 

1. How much wine at 5s, at 6s 6(2, and 65 per gallon 
must be mixed with 4 gallons at 4ts per gallon, so that the 
mixture shall be worth 5s 4d per gallon ? 



64^ 



f48 
60 
66 
72 



] 



8 
2 
4 

16 

Then 8 
8 
8 



. simple whose quantity is known, 
proportional quantities. 



4 
4 
4 



2 : 1 
4 : 2 
16: 8 



Jlns. Igal, at 5s, 2 at 5s 6i, and 8 at 6s. 
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4 gal 


at 4s per 


gal. . 


. 192(2. 


I . . 


. 5s 


?? • • 


. 60 


2 . . 


. 6sM 


n • • 


. 132 


8 . . 


. 6s 


w • • 


. 576 



15 



15)960(64(2. price of mixture. 

2. A farmer would mix 14 bushels of wheat, at $1,20 
per bushel, with rye at 72c;s., barley at 48c^s., and oats at 
36c^s. : how much must be taken of each sort to make the 
mixture worth 64 cents per bushel ? 

jm ( I4bu. of wheat ; 8^. of rye ; 4 Jic 
' ( of barley ; and 28^. of oats. 

3. There is a mixture made of wheat jit 4s per bushel, 
rye at 3s, barley at 2s, with 12 bushels of oats at ISd per 
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bushel : how much is taken of each sort when the mixture 
is worth 3«6d? ^^ (96^. of wheat; I2hu. of rye; 

( I2hu. of barley ; and I2bu, of oats. 

4. A distiller Would mix 40gal. of French brandy at 

12» per gallon, with English at 7« and spirits at 4a per 

gallon : what quantity must be taken of each sort, that the 

mixture may be afforded at Ss per gallon ? 

^ ( 40gah French ; S2gal, English ; 
( and S2gah of spirits. 

CASE III. 

§ 1T6* When the quantity of the compound is given 
as well as the price. 

RUIiE!. 

I. Find the proportional qtuintities as in Case I. 

II. Then say^ as the sum of the proportional quantities^ 
is to the given quantity^ so is each proportional quantity^ to 
the part to he taken of each. 

EXAMPLES. 

1. A grocer has four sorts of sugar worth \2d^ \Qd^ 6e{, 
and 4(2 per pound ; he would make a mixture of 144^^. 
worth ^d per pound : what quantity must be taken of each 
sort? 



8 



] 



4 
2 
2 

Sun of the proportional parts 12 



f4 
6 
10 
12 



12 
12 
12 
12 



: 144 : 


: 4 : 


: 144 : 


: 2 : 


: 144 : 


: 2 : 


: 144 : 


: 4 : 



48 
24 
24 

48 



^ (48Z^. at 4(2; 2425, at %d\ 
•^^- I 24tlh. at lOd; and ASlb. at 12d. 
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4SIh. at 4d 192/2. 

24Z^. " 6d 144(2. 

2m. "10(2 240(2. 

48Z*. "12(2 576(2. 



144 



144)1152(8(2. 



Hence, the average cost is 8(2. 
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2. A grocer having four sorts of tea worth 59, 69, 8s 
and 95 per lb. wishes a mixture of 872^. worth 7s per lb. : 
how much must be taken of each sort ? 

^ {29lb. at 5s; 14|Z3. at 6s; 
•^"** I U^lb. at 8s; and 29lb. at 9s. 

3. A vintner has four sorts of wine, viz., white wine at 
4s per gallon, Flemish at 6s per gallon, Malaga at 8s per 
gallon, and Canary at 10s per gallon : he would make a 
mixture of 60 gallons to be worth 5s per gallon : what 
quantity must be taken of each ? 

a ( 45^aZ. of white wine ; bgal. of Flemish ; 
^' ( 5gal. of Malaga ; and 6gal. of Canary. 

4. A silver-smith has four sorts of gold, viz.; of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats 
fine : he would make a mixture of 4t2oz. of 17 carats fine : 
how much must be taken of each sort ? 

^ (4of 24; 4of 22; 4 of 20; 
'"^' I and 30 of 15 carats fine. 

^ Q. How do you find the proportional parts when the price only is 
given ? What is the rule when a given quantity of one of the simples 
IS to be taken 7 What is the rule when tne quantity of t^e compound, 
as well as the price, is given f 



INVOLUTION. 

§ 177. If a number be multiplied by itself, the pro- 
duct is called the second powery or square of that number. 
Thus 4x4=16: the number 16 is the 2nd power or 
square of 4. 

If a number be multiplied by itself, and the product 
arising, be again multiplied by the number, the second 
product is called the 3rd powevy or cube of the mmiber. 
Thus 3x3x3=27: the number 27 is the 3rd power, or 
cube of 3. 

The term power designates the product arising from mul- 
tiplying a number by itself a certain number of times, and 
the number multiplied is called the root. 

Thus, in the first example above, 4 is the root, and 16 
the square or 2nd power of 4. 
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In the 2nd example, 3 is the root, and 27 the 3rd po^er 
or cube of 3. The firat power of a number is the number 
itself. 

Q. If a number be multiplied hv itself once, what is the product 
called f If it be multiplied by itself twice, what is the product called 7 
What does the term power mean ? What is the root ? 

§ 178* Involution ieacJies the method of finding the 
powers of numbers. 

The number which designates the power to which the 
root is to be raised, is called the index or exponent of the 
power. It is generally written on the right, and a little 
above the root. Thus 4' expresses the second power of 
4. or that 4 is to be multiplied by itself once: hence, 
4Wx4sl6. 

For the same reason 3' denotes that 3 is to be raised to 
the 3rd power, or cubed : hence 

3'=33x3x3=s27: we may therefore write, 

4=4 the 1st power of 4. 

4'=>4x4=16 the 2nd power of 4. 

4^»4x4x4»64 the 3rd power of 4. 

4^=4x4x4x4ss256 the 4th power of 4. 

4'8ss4x4x4x4x4=sl024 the 6th power of 4. 

&c. &c. &c. 

Q. What is Involution f What is the number called which desig- 
nates the power f Where is it written f 

Hence, to raise a number to any power, we have the 
following 

RUIiB. 

Multiply the number continually by itself as many times 
less 1 OA there are units in the exponent : the last product 
will be the power sought. 

EXAMPLES. 

1. What is the 3rd power of 125 ? 

Ans. 125x125x125=1963125. 

2. What is the cube of 7 ? Ans. 343. 

3. What is the square of 60 ? Ans. 3600. 

4. What is the 4th power of 5 ? Ans. 625. 
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5. What is the 5th power of 9 ? ^ns. 50049. 

6. What is the cube of 1 ? ^ns. 1. 

7. What is the square of | ? ^ns. 

S. What is the cube of ,1 ? Jins. ,001. 

9. What is the cube of f ? Ans. 

10. What is the square of ,01 ? Ans. 

11. What is the square of 2,04 ? Ans. 4,1616. 
^ 12. What is the 5th power of 10 ? Ans. 100000. 

13. What is the cube of 21 ? Ans. 
Q» How do you raise a number to any power? 



EVOLUTION. 

§ 179. We have seen (§ 1780 that Involution 
teaches how to find the power when the root is given. 
Evolution is the reverse of Involution : it teaches how to 
find the root when the power is known. The root is that 
number which being multiplied by itself a certain number 
of times will produce the given power. 

The square root of a number is that number which 
being multiplied by itself once will produce the given 
number. 

The cube root of a number is that number which being 
multiplied by itself twice will produce the given number. 

For example, 6 is the square root of 36; because 6x6 
s36; and 3 is the cube root of 27, because 3x3x3== 
27. The sign \/ placed before a number denotes that 

its square root is to be extracted. Thus, v^36=6. The 
sign v^ is called tl\e sign of the square root 

When we wish to express that the cube root is to be 
extracted, we place the figure 3 over the sign of the square 

root: thus, 4^8=2 and^27=3. 

Q. What is Evolution ? What does it teach ? What is the square 
root of a number ? What is the cube root of a number ? Make the 
sign denoting the square root ? How do you denote the cube root ? 
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EXTRACTION OF THE SQUARE ROOT. 

§ 180. To extract the square root of a number, is to 
£nd a number which being multiplied by itself once, will 
produce the given number. Thus 

s/T=2; for 2x2=4; 
Also v^"? =3 ; for 3 X 3 =9. 

Before proceeding to explain the rule for extracting the 
square root, let us first see how the squares of numbers are 
formed. 

The first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10 Roots. 
1 4 9 16 25 36 49 64 81 100 Squares. 

the numbers in the second line are the squares of those in 
the first: and the numbers in the first line are the square 
roots of the corresponding numbers of the second. 

Now, it is evident that, the square of a number expressed 
by a single figure will not contain any figure of a higher 
order than tens. And also^ that if a number contains three 
figures its root must contain tens and units. 

The numbers 1, 4, 9, &c. of the second line, are called 
perfect squares^ because they have exact roots. 

Let us now see how the square of any number may be 
formed : say the number 36. This number is made up of 
3 tens or 30, and 6 units. 

Let the line AB repre- F 30 id 

sent the 3 tens or 30, and 
BG the six units. 

Let AD be a square on H 
AC, and AE a square on 
the tens line AB. 

Then ED will be a 
square on the unit line 6, S 
and the rectangle EF will 
be the product of HE 
which is equal to the tens 
line, by IE which is equal 
to the unit line. Also, j^ 30 



30 
6 

IBO 


6 
6 

36 


30 


E 




30 

80 

9U0 




BO 
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the rectangle 6K will be the product of E6 which is 
equal to the tens line, by the unit line £C. But the whole 
square on AC is made up of the square AE, the two rect^ 
angles FE and EC, and the square ED : Hence 

The square of two figures is equal to the square of the 
tensj plus twice the product of the tens by the units^ plus the 
square of the units. 

Let it now be required to extract the square root of 
1296. 

Since the number contains more than two places, its root 
will contain tens and units. But as the square of one ten 
is one hundred, it follows that the ten's place of the re- 
quired root must be found in the figures on the left of 06. 



12 96(36 

a 

66)396 
396 



30 



D 



Hence, we point off the number into pe- 
riods of two figures each. 

We next find the greatest square con- 
tained in 12, which is 3 tens or 30. We 
then square 3 tens which gives 9 hundred, 
and then place 9 under the hundred's place, and subtract. 

This takes away the 
square AE and leaves 
the two rectangles FE 
and BK, together with -a 
the square ED on the 
unit line. 

Now, since tens mul- 
tiplied by units will give q 
at least tens in the pro- 
duct, it follows that the 
area of th6 two rectangles 
FE and EC must be ex- 
pressed by the figures at 
the left of the unit's place ^ 
6, which figures may also express a part of the. square ED. 

If, then, we divide the figures 39, at the left of 6, by 
twice the tens, that is, by twice AB or BE, the quotient 
will be BC or EK, the unit place of the root. 

Then, placing BC or 6, in the root, and also in the divi- 
sor, and then multiplying the whole divisor 66 by 6, we 
obtain for a product the two rectangles, FE and EC to- 
gether with the square ED. 
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Hence, the square root 1296 is 36; or, in other words 
36 is the side of a square whose area is 1296. 
Hence we have 



CASE I. 

§ 181* To extract the square root of a whole number. 

RUI.fi. 

I. Point off the given number into periods of tvfojigures 
each, counted from the rights by setting a dot over the place 
of units^ another over the place of hundreds^ and so on, 

II. Find the greatest square in the first period on tJie left, 
and place its root on the right after the manner of a quotient 
in division. Subtract the square of the root from the first 
period^ and to the remainder bring doum the second period 
for a dividend. 

III. Double the root already found and place it on the left 
for a divisor. Seek how many times the divisor is contained 
in the dividend^ exclusive of the right hand figure^ and place 
the figure in the root and also at the right cfthe divisor. 

IV. Multiply the divisor^ thus augmented^ by the last 
figure of the rooty and subtract the product from the divi- 
dendy and to the remainder bring daum the next period for 
a new dividend. But if the product should exceed the 
dividend^ diminish the last figure of the root. 

V. Double the whole root already founds for a new 
divisor^ and continue the operation as before^ until all the 
periods are brought down. 

Q. What is required when we wi^h to extract the square root of a 
number ? What is the greatest square of a single figure ? What is the 
highest order of units that can be deriyed from the square of a single 
figure f How many perfect squares are there among tne numbers that 
are less than one hundred? 

What is the square of a number expressed by two figures equal to ? 
In what places of figures will the square of the tens oe. found ? In 
what places will the product of the tens by the units be found ? What 
is the first step in extracting the square root of numbers ? What the 
second? What the third? What the fourth ? What the fifth? Give 
the entire rule. 
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OPERATION. 

26 3i 69(513 
25 

101)131 
101 

1023)3069 
3069 



EXAMPLES. 

1. What is the square root of 263169? 

We first place a dot over the 
9, making the right hand period 
69. We then put a dot over the 
1 and also over the 6, making three 
periods. 

The greatest perfect square in 
26, is 25, the root of which is 5. 
Placing 5 in the root, subtracting 
its square from 26, and bringing down the next period 3 1 , we 
have 131 for a dividend, and by doubling the root we have 
10 for a divisor. Now 10 is contained in 13, 1 time. Place 
1 both in the root and in the divisor: then multiply 101 by 
1 ; subtract the prpduct and bring down the next period. 

We must now double the whole root 51 for a new 
divisor, or we may take the first divisor after having 
doubled the last figure 1; then dividing we obtain 3, 
the third figure of the root. 

Note 1. There will be as many figures in the root as 
there are periods in the given number. 

Note 2. If the given number has not an exact root, 
there will be a remainder after all the periods are brought 
down, in which case ciphers may be annexed, forming 
new periods, each of which will give one decimal place in 
the root. 

2. What is the square root of 36729 ? 

3 67 29(191,64+. 
1 



In this example there 
are two periods of deci- 
mals, which give two 
places of decimals in the 
root. 



29)267 
261 



381)629 
381 



3826)24800 
22956 



38324)184400 
153296 



31104 Rem. 
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3. What is the square root of 106029 ? Ans. 327. 

4. What is the square root of 2268741 ? 

Am. 1606,23+. 

5. What is the square root of 7596796 ? 

Ans. 

6. What is the square root of 36372961 ? Ans. 

7. What is the square root of 22071204? Ans. 4698. 

Q. How do you extract the square root of a whole number ? How 
many figures will there be in the root ? If the giyen number has not 
an exact root, what may be done f 

. CASE II. 

§ 183* To extract the square root ofa decimal fraction.. 

RUI<£. 

I. Annex one cipher^ if necessary^ so that the number of 
decimal places shall he even. 

II. Point off the decimals into periods of two figures each,, 
hy putting a point over the place of hundredths, a second 
oner the place often thousandths, S^c: then extract the root 
as in whole nunwers, recollecting that the number of decimal 
places in the root will be equal to the number of periods in 
the given decimal. 

EXAMPLES. 

1. What is the square root of ,5 ? 



We first annex one cipher 
to make even decimal places. 
We then extract the root of 
the first period, to which we 
annex ciphers, forming new 
periods. 



OPERATION. 

,50(,707+ 
49 



140)100 
000 



1407)10000 
9849 



151 Rem. 



Note. When there is a decimal and a whole number 
joined together the same rule will apply. 

2. What is the square root of 327.1,4207? 

Ans. 57,19+. 

3. What is the square root of 4795,25731 ? 

Ans. 69,247+- 
11 
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4. What is the square root of 4,372594 ? 

Am. 2,091+. 

5. What 18 the square root of ,00032754 ? 

wff». 4*- 

6. What is the square root of ,00103041 ? Ans, ,0321. 

7. What is the square root of 4,426816? Ans. 

8. What is the square root of 47,692836? Arts, 6,906. 

Q. How do you extract the square root of a decimal fraction f When 
there is a decimal and a whole number joined together, will the same 
rule apply ? 

CASE III. 

§ 1 83. To extract the square root of a Vulgar fraction. 

RUrE. 

!. Reduce mixed numbers to improper fractions^ and eonir 
pound fractions to simple ones^ and then reduce the fraction 
to its lowest terms, 

II. Extract the square root of the numerator and deno- 
minator separately^ if they haee exact roots ; hut when they 
'have notj reduce the fraction to a decimal and extract the 
root as in Case IL 

1. What is the square root of ff|^ ? Ans. ^. 

2. What is the square root of ^^§^? Ans. 

3. What is the square root of 1V5V4 ^ •^'**' f • 

4. What is the square root of f^? Ans. ,89802+. 

5. What is the square root of |fj? Ans. ,86602+. 

6. What is the square root of |^? Ans. ,93309+. 

Q. How do you extract the square root of a vulgar fraction f 

EXTRACTION OF THE CUBE ROOT. 

§ 184. To extract the cube root of a number is to 
Und a second number which being multiplied into itself 
twice, shall produce the given number. 

Thus, 2 is the cube root of 8; for, 2x2x2=8: and 3 
is the cube root of 27; for, 3x3x3=27. 

Roots 1, !$, 3, 4, 5, 6, 7, 8, 9. 
Cubes 1 8 27 64 125 216 343 512 729. 
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From which we see, that the cube of units will not give 
a higher order than hundreds. We may also remark, that 
the cube of one ten, or 10, is 1000: and the cube of 9 
tens or 90, is 729,000; and hence, the cube of tens will not 
give a lower denomination than thousands^ nor a higher de- 
nomination than hundreds of thousands. Hence also, if a 
number contains more than three figures its cube root will 
contain more than one; if the number contains more than 
six figures the root will contain more than two ; and so on, 
every three figures from the right giving one additional 
place in the root, and the figures which remain at the left 
hand although less than three, will abo give one place in 
the root 

Let us now see how the cube of any number, as 16 is 
formed. Sixteen is composed of 1 ten and 6 units, and 
may be written 10+6. Now to find the cube of 16 or of 
10+6, we must multiply the number by itself twice. 

To do this we place the numbers thus 10+ 6 

10+ 6 

Product by the units, 60+36 

Product by the tens, - - - - 100+ 60 

Square of 16, 100+ 120+ 36 

Multiply again by 16, - - - - , « , ip^ 

Product by the units, - - - - 600+720+216 
Product by the tens, - -1000+1200+ 360 

Cube of 16, ... -1000+1800+1080+216 

1. By examining the composition of this number it will 
be found that the first part 1000 is the cube of the tens : 
that is 

lOxlOxlOalOOO. 

2. The second part 1800 is equal to three times the 
square of the tens multiplied by the units : that is 

3X(10)«X6«3X100X6=:1800. 
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8. The third part 1080 is equal to three times the square 
of the units multipli^ by the tens : that is 

3x62x10=3x36x10=1080. 

4. The fourth part is equal to the cube of the units : 
that is 

6»=6x6x6=216. 



Let it now be required to extract the cube root of the 
number 4096. 



Since the number Con- 
tains more than three 
figures, we know that the 
root will contain at least 
units and tens. 



4 096(16 
J 

12+3=3)3 (9-8-7-6 

l6^=4 096 



Separating the three right hand figures from the 4, we 
know that the cube of the tens will be found in the 4. 
Now, 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and this is the 
tens of the required root. We then cube 1 and subtract 
the result from 4, and to the remainder we bring down the 
first figure of the next period.. 

Now, we have seen that the second part of the cube of 
16, viz., 1800 being three times the square of the tens mul- 
tiplied by the units, will have no significant figure of a less 
denomination than hundreds, and consequently will make 
up a part of the 30 hundreds above. But this 30 hundreds 
also contains all the hundreds which come from the 3rd 
and 4th parts of the cube of 16. If this were not the case, 
the 30 hundreds divided by three times the square of the 
tens would give the unit figure exactly. 

Forming a divisor of three times the square of the tens 
we find the quotient figure to be ten — ^but this we know to 
be too large. Placing 9 in the root and cubing 19, we find 
the result to be 6859. Then trying 8 we find the cube of 
18 still too large — but when we take 6 we find the exact 
number. Hence the cube root of 4096 is 16. 
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CASE I. 

§ 1 SS* To extract tlie cube root of a whole number. 

I. Point off tJie given number into periods of three figures 
each^ by placing a dot over the place of units^ a second over 
the place of tJiousands^ and so on to ike left : the left Jiand 
period will often contain less tlian three places of figures. 

II. Seek the greatest cube in the first period^ and set its 
root on the right after the manner of a quotient in division. 
Subtract the cube of this figure from the first period^ and 
to the remainder bring down the first figure of tlie next 
period^ and call the number ilie dividend, 

III. Take three times the square of the root just found 
for a divisor and see hmo often it is contained in tlie dividend 
and place the quotient for a second figure of the root. Tfien 
cube the figures of tlie root thus founds and iftlteir cube be 
greater than tlie first two periods of the given number^ 
diminish the last figure^ but if it be less^ subtract it from 
the first two periods^ and to ilie remainder bring down tlie 
first figure of the next period^ for a new dividend. 

IV. Tedse three times the square of the wliole root for a 
new divisor^ and seek how often it is contained in tlie new 
dividend : the quotient will be the third figtire of the root. 
Cube the whole root and subtract the result from the first 
three periods of the given number^ and proceed in a similar 
way for all the periods. 

EXAMPLES. 

1. What is the cube root of 99252847 ? 

99 252 847(463 
4«==64__ 

42 X 3=48)352 dividend 

First two periods - - - - 99 252 
(46)3=46x46x46=: 97 336 

3x(46)a=6348 . ) 19168 2nd dividend 

The first three periods - - 99 252 847. 
(463)3 =99 252 847. 

Jins. 463. 
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2. What is the cuhe root of 389017 ? Ana. 73. 

3. What is the cube root of 5735339 ? Ana. 

4. What is the cube root of 32461759 ? Ans. 319. 

5. What is the cube root of 84604519 ? Ana. 

6. What ia the cube root of 259694072 ? Ana. 638. 

7. What is the cube root of 48228544 ? Ana. 364. 

8. What is the cube root of 27054036008 ? 

Ana. 3002. 

Q. What IB reauired when we are to extract the cube root of a 
noxnber f How ao you extract the cube root of a whole number f 

CASE II. 

§ 186* To extract the cube root of a decimal fraction. 

Annex cipJiera to the decimal^ if neceaaary^ ao that it ahall 
conaiat of 3, 6, 9, Sfc.^ placea. Then put the frat paint 
over the place of thouaandtha^ the aecond over the place of 
millioniha^ and ao on over every third place to the right ; 
after which extract the root aa in whole numbera. 

Note 1. There will be as many decimal places in the 
root as there are periods in the given number. 

Note 2. The same rule applies when the given number 
is composed of a whole number and a decimal. 

Note 3. If in extracting the root of a number there is 
a remainder, after all the periods have been brought down, 
periods of ciphers may be annexed by considering them 
as decimals. 

examples. 

1. What is the cube root of ,157464? Ana. ,54. 

2. What is the cube root of ,870983875 > Ana. 

3. What is the cube root of 12,977875? Ana. 2,35. 

4. What is the cube root of ,751089429. Ana. 

5. What is the cube root of ,353393243. Ana. 

6. What is the cube root of 3,408862625. Ana. 1,505. 

7. What is the cube root of 27,708101576. 

Ana. 3,026. 

Q; How do you extract the cube root of a decimal fraction ? How 
many decimal places will there be in the root ? Will the same rule 
apply when there is a whole number and a decimal ? In extracting 
the root if there is a remainder, what may be done ? 
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CASE in. 
§ 187. To extract the cube root of a vulgar fraction. 

RUIiE. 

I. Reduce compound fractions to simple ones^ mixed numr 
hers to improper fractionsj and then reduce the fraction to 
its lowest terms. 

II. Then extract the cube root of the numerator and deno- 
minator separately^ if they have exact roots ; but if either of 
them has not an exact root^ reduce the fraction to a decimal^ 
and extract the root as in the last Case, 

EXAMPLES. 

1. What is the cube root of ||f ? Jlns, ^, 

2. What is the cube root of 12^f ? Ans. ^. 

3. What is the cube root of 31^? Ans. 

4. What is the cube root of ^^ ? Jtns. |. 
. 5. What is the cube root of | ? Jlns, ,829+. 

6. What is the cube root of f ? Ans. 

7. What is the cube root of f ? Ans. ,873+. 
Q, How do you extract the cube root of a vulgar fraction? 
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§ 188* If we take any number, as 2, we can, by the 
continued addition of any other number, as 3, form a series 
of numbers: thus, 

2, 5, 8^ 11, 14, 17, 20, 23, &c., 
in which each number is formed by the addition of 3 to 
the preceding number. 

This series of numbers may also be formed by subtract- 
ing 3 continually from the larger number: thus, 
23, 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed in either way is called an 
Arithmetical Series^ or an Arithmetical Progression ; and 



262 ARITHMETICAL PROGRESSION. 

the number which is added or subtracted is called the 
common difference. 

When the series is formed by the continued addi- 
tion of the common difference, it is called an ascending 
series ; and when it is formed by the subtraction of the 
common difference, it is called a descending series ; thus, 

2, 5, 8, 11, 14, 17, 20, 23, is an ascending series. 
23, 20, 17, 14, 11, 8, 5, 2, is a descending series. 

The several numbers are called terms of the progres- 
sion : the first and last terms are called the extremes^ and 
the intermediate terms are called the means. 



Q. How do you form an Arithmetical Series f What is the com* 
mon difference? What is an ascending series? What a descending 
series ? What are the seyeral numbers called ? %What are the first 
and last terms called ? What are the intermediate terms called f 

§ 189. In every arithmetical progression there are 
five things which are considered, any three of which 
being given or known, the remaining two can be deter- 
mined. They are, 

1st, the first term; 

2nd, the last term; 

3rd, the common difference; 

4th, the number of terms ; 

5th, the sum of all the terms. 

Q. In every Arithmetical Progression how many things are con- 
sidered ? What are they ? 

§ 190. By considering the. manner in which the as- 
cending progression is formed, we see that the 2nd term 
is obtained by adding the common difference to the first 
term ; the 3rd, by adding the common difierence to the 
2nd; the 4th, by adding the common difference to the 
3rd, and so on ; the number of additions being 1 leas than 
the number of the term found. 

But instead of making the additions, we may multiply 
the common difference by the number of additions, that is 
by 1 less than the number of terms, and add the first tena 
to the product. 
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Hence, we have 



CASE I. 



Having given the firdt term, the common difference, and 
the number of terms, to find the last term. 

RUIiE. 

Multiply the common differ'ence by 1 less than the number 
of termsj and to the product add the first term, 

Q. How do you find the last term when the first term and common 
difierence are known f 

EXAMPLES. 

1. The first term is 3, the common difierence 2, and the 
oumber of terms 19 : what is the last term ? 

OPERATION. 

18 number of terms less 1. 
2 conmion difierence. 



We multiply the 
number of terms less 
1, by the common dif- 
ference 2, and then 
add the first tenn. 



36 

3 1st term. 



39 last term. 

Ans. 39. 

2. A man bought 50 yards of cloth for which he was to 
pay 6 cents for the first yard, 9 cents for the 2nd, 12 
cents for the 3d, and so on in<n*easing by the common 
difiference 3 : how much did he pay for the last yard ? 

Ms. 91,53. 

3. A man puts out $100 at simple interest, at 7 per cent; 
at the end of the first year it will have increased to $107, 
at the end of the 2nd year to $114, and so on, increasing 
$7 each year : what will be the amount at the end of 16 
years? Ans, $205. 

4. Twelve persons agree to contribute to a charitable 
object in the following proportions : the first person is to 
give $2, the 2nd $4, the 3rd $6, and so o^, each giving 
$2 more than the one previous : what does the last one 
give.^ Ms. $24. 

5. The first term is 5, the common difierence 12, and 
the numbers of terms 15 : what is the last term ? Ms, 173. 

11* 
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§ 191. Since the last term of an arithmetical progres- 
sion is equal to the first term added to the product of the 
common difference by 1 less than the number of terms, it 
follows, that the difference of the extremes will be equal 
to this product, and that the common difference will be 
equal to this product divided by 1 less than the number 
of terms. 

Hence, we have 

m 

CASE II. 

Having given the two extremes and the number of 
terms of an arithmetical progression, to find the common 
difference. 

Subtract the less extreme from the greater and divide the 
remainder by 1 less than the number of terms^ the qitotieni 
will be the common difference. 

Q. How do you find the common difference, when you know the 
two extremes and number of terms! 

EXAMPIiES. 

1. The extremes are 4 and 104, and the number of 
terms 26 : what is the common difference ? 



We. subtract the less 
extreme from the greater 
and divide the difference 
by one less than the num- 
ber of terms. 



OPERATION. 

104 ^ 

4 



26—1=25)100(4 
100 



wdiu. 4. 

2. A man has 8 sons, the youngest is 4 years old and 
the eldest 32, their ages increase in arithmetical progres- 
sion : what is the common difference of their ages ? 

32—4=28 : then 8—1 =7)28(4. 

Ans, 4. 

3. A man is to travel from New York to a certain place 
in 12 days ; to go 3 miles the first day, increasing every 
day by the same number of miles; so that the last 
day's journey may be 58 miles: required the daily 
increase. ^ns, 5 miles. 
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§ 193. If we take any arithmetical series, as 
3 5 7 9 11 13 15 17 19, &c. 
19 17 15 13 11 9 7 5 3 b y reversing the order 
22 22 22 22 22 22 22 22 22 | of the terms. 

Here we see that the sum of the terms of , these two 
series is equal to 22, the sum of the extremes, multiplied 
by the number of tenns ; and consequently, the sum of 
either series is equal to the sum of the two extremes mul- 
tiplied by half the number of terms ; hence, we have 

CASE III. 

To find the sum of all the terms of an arithmetical 
progression. 

^dd all the extremes together and multiply their sum hy 
half the number of terms^ the product will he the sum of the 
series. 

Q. How do you find the sum of an arithmetical series 7 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of 
tenns 22 : what is the sum of the series ? 

OPERATION. 

2 1st term 
100 last term 



We first add together 
the two extremes and 
then multiply by half 
the number of terms. 



102 sum of extremes 
11 half the number of terms 



1122 sum of series. 

Jlns, 1122. 

2. How many strokes does the hammer of a clock 
strike in 12 hours ? s Ans, 78. 

3. The first term of a series is 2, the common diflfer- 
ence 4, and the number of terms 9, what is the last term 
and sum of the series? ^ns. last term 34, sum 162. 

4. If 100 eggs are placed in a right line, exactly one 
yard from each other, and the first one yard from a basket : 
what distance will a man travel who gathers them up 
singly, and places them in the basket ? 

Jins. 5 miles^ 1300 yards. 
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GEOMETRICAL PROGRESSION. 

§ 193. If we take any number, as 3, and multiply it 
contiHually by any other number, as 2, we form a series 
of numbers, thus, 

3 6 12 24 48 96 192, &c., in which each 
number is formed by multiplying the number before it, 
by 2. 

This series may also be formed by dividing continually 
the largest number 192 by 2. Thus, 

192 96 48 24 12 6 3. 

A series formed in either way is called a Geometrical 
Series, or a Geometrica] Progression, and the number by 
which we continually multiply or divide, is called the 
common ratio. 

When the series is formed by multiplying continually 
by the common ratio, it is called an ascending series ; and 
when it is formed by dividing continually by the common 
ratio, it is called a descending series. 

Thus, 

3 6 12 24 48 96 192 is an ascending scries. 
192 96 48 24 12 6 2 is a descending series. . 

The several numbers are called terms of the progression. 
The first and last terms are called the extremes^ and the 
intermediate terms are called the means. 

Q. How do you form a Geometrical Progression f^ What is the 
common ratio ? What is an ascending series t What is a descending 
series ? What are the several numbers called 7 What are the first 
and last terms palled ? What are the intermediate terms called 7 

§ 194. In every Geometrical, as well as in every 
Arithmetical Progression, there are five things which are 
considered, any Uiree of which being given or known, the 
remaining two can be determined. 
They are, 

1st the first term, 

2nd the last term, 

3rd the common ratio, 

4th the number of terms. 

5th the' sum of all the terms. 
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By considering the manner in which the ascending 
progression is formed, we see that the second term is 
obtained by multiplpng the first term by the common 
ratio; the 3rd term by multiplying this product by the 
common ratio, and so on, the number of multiplications 
being one less than the number of terms. Thus, 

3=sl 1st term, 
3x2sr6 2nd term, 
3x2x2=sl2 3rd term, 
3x2x2x2=24 4th term, &c. for the other terms. 
But 2x2=s22, 2x2x9=2^, and 2x2x2x2=2*. 

Therefore, any term of the progression is equal to the 
first term multiplied by the ratio raised to a power 1 less 
than the number of the term. ' 

Q. In every Geometrical Progression, how many things are con- 
ndered ? What are they ? 

CASE I. 

Having given the first term, the common ratio, and the 
number of terms, to find the last term. 

RUIiE. 

Raise the ratio to a power whose exponent is one less than 
the number of terms^ and then multiply the power by the first 
ternif the product will be the last term. 

EXAMPLES. 

1. The first term is 3 and the ratio 2; what is the 
6ih term ? 

2x2x2x2x2=2^=32 

3 1st term 

^ns. 96 



2. A man purchased 12 pears : he was to pay 1 farthing 
for the first, 2 farthings for the 2nd, 4 for the 3rd, and so 
on doublmg each time : what did he pay for the last ? 

^ns. £2 25. Sd. 

3. A gentleman dpng left nine sons, and bequeathed his 
estate in the foUowig manner: to his executors ^850; 



I 
ft 
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> 

hifl youngest son to have twice as much as die executors, 
and each son to have double the amount of the son next 
younger : what was the eldest son's portion ? 

Ans. £25600. 

4. A man bought 12 yards of cloth, giving 3 cents for 

the 1st yard, 6 for the 2nd, 12 for the 3rd, &c. : what 

did he pay for the last yard ? Arts. 861,44. 

CASE 11. 

§ 19S. Having given the ratio and the two extremes 

to find the sum of the series. 

RUIiB. 

Subtract the less extreme from the greaier^ divide the 
remainder by 1 less than the ratio^ and to the quotient add 
the greater extreme : the sum will be the sum of the series. 

Q, How do you find the sum of the series 7 

EXAMPLES. 

1. The first term is 3, the ratio 2, and last term 
192 : what is tlie sum of the series ? 

192 — 3=189 difiference of the extremes, 
2—1=1)189(189; then 189+192=381 Ans, 

2. A gentleman married his daughter on New Year's 
day, and gave her husband Is. towards her portion, and 
was to double it on the first day of every month during the 
year : what was her portion.^ 

Ans, ^204 15«. 

3. A man bought 10 bushels of wheat on the condition 
that he should pay 1 cent for the 1st bushel, 3 for the 
2nd, 9 for the 3rd, and so on to the last: what did he 
pay for the last bushel and for the 10 bushels ? 

Jim. last bushel |(196,83, total cost ^295,24. 

4. A man has 6 children; to the 1st he gives $150, to 
the 2nd $300, to the 3rd ^600, and so on, to each twice 
as much as the last: how much did the eldest receive 
and what was the amount received by them all? 

Ans. Eldest $4800, total |t0450 
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MENSURATION. 

§ 196* A triangle is a figure 
bounded by three straight lines. Thus, 
BAG, is a triangle. 

The three lines BA, AC, BC, are 
called sides : and the three comers, 
B, A, and C, are called angles. The 
side BC is called the hose. 



When a line like AD is drawn making the angle ADB 
equal to the angle ADC, then AD is said to be perpendi- 
cular to BC, and AD is called the altitude of the triangle. 
Each triangle BAD or D AC is called a right angled triangle. 
The side BA or the side AC, opposite the right angle, is 
called the hypothenuse. 

The area or content of a triangle is equal to half the 
product of its base by its altitude. 

EXAMPLES. 

1. The base of a triangle is 40 yards and the perpen- 
dicular 20 yards : what is the area? 

OPERATION. 



We first multiply the 
base by the altitude and the 
product is square yards, 
which we divide by 2' for the 
area. 



40 
20 ' 

2)800 
,Ans: 400 square yards. 

2. In a triangular field the base is 40 chains and the 
perpendicular 15 chains: how much does it contain? 
(see § 04.) •^ns. 30 acres 

3. There is a triangular field of which the base is 35 
rods and die perpendicular 26 rods : what is its content ? 

Jlns. 2A. BR. 15P. 
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4. What is the area of a square field of which the sides 
are each 33,08 chains ? 

Ans. lOM. IjR. 28P+. 

5. What is the area of a square piece of land of which 
the sides are 27 chains ? Av^. 

6. What is the area of a square piece of land of which 
the sides are 25 rods each ? Ans. SA, 312. 25P. 

§ 197. A rectangle is a four-sided 
figure like a square, in which the sides are 
perpendicular to each other, but the adjacent 
sides are not equal. 

The area or corUent of a rectangle is equal to the length 
multiplied by the breadth, 

EXAMPLES. 

1. What is the content of a rectangular' field the length 
of which is 40 rods and the breath 20 rods ? 

Ans. 5 acres. 

2. 'What is the content pf a field 40 rods square ? 

Ans. 10 acres. 

3. What is the content of a rectangular field 15 chains 
long and 5 chains broad. Ans. 

4. What is the content of a field 25 chains long by 20 
chains broad ? Ans. 50 acres. 

5. What is the content of a field 27 chains long and 9 
rods broad. Ans. 6A. OR 12P. 

§ 198. A circle is a portion of a 
plane bounded by a curved line, every 
part of which is equally distant from a 
certain point within, called (he centre. 

The curved jine AEBD is called tlie 
circumference : the point C the centre ; 
the line AB passing through the centre, 
a diameter^ and CB the radius. 

The circumference AEBD is 3,1416 times greater than 
the diameter AB. Hence, if the diameter is 1, the cir- 
cumference will be 3,1416. Hence, also, if the diameter 
is known, the circumference is found by multiplying 
3,1416 by the diameter. 
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EXAMPLES. 



1. The diameter of a circle is 4, what is the circum- 
ference ? ' 



The circumference is found by simply 
multiylying 3,1416 by the diameter. 



OPERATION. 

3,1416 
4^ 

Ans, 12,5664. 

2. The diameter of a circle is 03, what is the circum- 
ference ? Ans, 

3. The diameter of a circle is 20, what is the circum- 
ference? Ans, 62,832. 

§ 199. Since the circumference of a circle is 3,1416 
times greater than the diameter, it follows that if the cir- 
cumference is known we may find the diameter by dividing 
it by 3,1416. 

EXAMPLES. 

1. What is the diameter of a circle whose circumference 
is 78,54. 

OPERATION. 

We divide the circumfer- 
ence by 3,1416, the quotient 
25 is the diameter. 



3,1416)78,5400(25 
62832 



157080 
157080 

2. What is the diameter of a circle whose circumference 
is 11652,1944? Ans, S7fi9. 

3. What is the diameter of a circle whose circumference 
is 6850? Ans. 2180,41+. 

$ 300. The area or content of a circle is found by 
multiplying the square of the diameter by the decimal ,7854 

EXAMPLES. 

1. What is the area of a circle whose diameter is 6 ? 

OPERATION. 

62=36 
,7854x36=28,2744 



We first square the diame- 
ter, giving 36, which we then 
multiply by the decimal ,7854 : 
the product is the area of the 
circle. 



Ans, 28,2744 
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2. What is the area of a circle whose diameter is 10 ? 

Am. 78,54. 

3. What is the area of a circle whose diameter is 7 ? 

Ans, 

4. How many square yards in a circle whose diameter 
is 3^ feet. Ans. 1,069016+. 

§ 301* The surface of a sphere is formed by multiply^ 
ing the square of the diameter by the decimal 3,1416. 

EXAMPLES. 

1. What is the surface of a sphere whose diameter 
is 12 ? 



We simply multiply the deci- 
mal 3,1416 by the square of the 
diameter: the product is the 
surface. 



OPERATION. 

3,1416 
123=144 

Ans. 452,3904 



2. What is the surface of a sphere whose diameter is 7 ? 

Ans. 153,9384. 

3. Required the num|)er of square inches in the surface 
of a sphere whose diameter is 2 feet or 24 inches ? 

Ans. 

4. Required the area of the surface of the earth, its 
mean diameter being 7918,7 miles ? 

Ans. 196996571,722104 sq. miles. 

§ SOS* To find the solidity of a sphere — Multiply the 
surface by the diameter and divide the product by 6 — the 
quotient will be the solidity. 

EXAMPLES. 

1. What is the solidity of a sphere whose diameter is 
12? 



We first find the surface 
by multiplying the square of 
the diameter by 3,1416. We 
then multiply the surface by 
the diameter, and divide the 
product by 6. 



12^=144 



OPERATION. 

multiply by 3,1416 

surface =452,3904 
diameter 12 

6 )5428,5848 

solidity «904,7808 
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2. What is the solidity of a sphere whose diameter is 4 ? 

Jins. 33,5104. 

3. What is the solidity of the earth, its mean diameter 
being 7918,7 miles ? Jlns. 259992792079,800+. 

§ S03. To find the solid content of a prism — Multi- 
ply the area of the base by the altitude^ and tlie product will 
be the content. 

EXAMPLES. 

1. What is the content of a square prism, each side of 
the square which forms the base being 15, and the altitude 
of the prism 20 feet ? 



We first find the area of the square 
which forms the base, and then multi- 
ply by the altitude. 



OPERATION. 

20 



15^=226 



Ans. 4500 



2. What is the solid content of a cube each side of which 
is 24 inches ? Ans. 13824 solid in, 

3. How many cubic feet in a block of marble of which 
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and 
height or thickness 2 feet 6 inches ? Ans, 21^ solid ft, 

4. How many gallons of water, ale measure, will a 
cistern contain, whose dimensions are the same as in the 
last example? (See § 67, Note.) Ans, 129^^a^. 

5. Required the solidity of a triangular prism whose 
height is 10 feet, an(d area of the base 350 ? Ans, 3500. 

§ S04:- To find the convex surface of a cylinder — 
Multiply the circumference 6f its base by the altitude, 

EXAMPLES. 

1. What is the convex surface of a cylinder, the diame- 
ter of whose base is 20 and the altitude 50 ? 

OPERATION. 

We first multiply the diameter 
by 3,1416 which gives the cir- 
cumference of the base. Then 
multiplying by the altitude, we 
obtain the convex surface. 



3,1416 
20 

62,8320 
50 



^Ans, 3141,6000 
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2. Required the convex surface of a cylinder, the cir- 
cumference of whose base is 6509 and altitude 27 ? 

Ans. 175743. 

3. Required the surface of a cylinder, the diameter of 
whose base is 20 and the altitude 20 ? ^ns, 

§ 30S- To find the solidity of a cylinder — Multiply 
the area of the hose by the altitude^ the product will he the 
solid content. 



EXAMPLES. 



1. Required the solidity of a cylinder of which the 
altitude is 12 feet, and the diameter of the base 15 feet? 



We first find the area of the 
base, and then multiply by the 
altitude — the product is the 
solidity. 



OPERATION. 
-2 



15''rs225 

,7854 



area base 



2. What 
whose base 

3. What 
whose base 

4. What 
whose base 

5. What 
whose base 



176,7150 
12_ 

2120,580 

is tlie solidity of a cylinder the diameter of 
is 20 and the altitude 29 ? Ans. 9110,64. 

is the solidity of a cylinder the diameter of 
i& 12, and the altitude 30 ? Jin8. 3392,928. 
is the solidity of a cylinder, the diameter of 
is 16 and altitude 9 ? Ans. 

is the solidity of a cylinder, the diameter of 
is 50 and altitude 15 ? * Ans, 29452,5. 



§ S06. To find the solidity of a cone — Multiply the 
area of the base by the altitude, and divide the product by 3* 



EXAMPLES. 



L Required the solidity of a cone the diameter of whose 
base is 5 and die altitude 10 ? 



We first square the diameter 
and multiply it by ,7854 which 
gives the area of the base. We 
next multiply by the altitude, 
apd then divide the product 
by 3. 



OPERATION. 
52=25 

25X,7854=19,635 

10 



3)196,35 
Ans. 65,45 
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2. What is the solidity of a cone the diameter of whose 
base is 18 and the altitude 27 ? Ans. 2290,2264. 

3. What is the solid content of a cone the diameter of 
whose base is 20 and the altitude 30 ? ^ns. 

4. What is the solidity of a cone whose altitude is 27 
feet, and the diameter of the base 10 feet ? ^ns. 706,86. 

5. What is the solidity of a cone whose altitude is 12 
feet, and the diameter of its base 15 feet? Ans. 706,86. 

§ SO 7. To find the solidity of a pyramid — Multiply 
the area of the base hy the altitude and divide the product 
by 3. 

EXAMPLES. 

N. 

1. Required the solidity of a pyramid of which the area 
of the base is 05, and the altitude 15. 



We simply multiply the area of the 
base 05, by the altitude 15, and then 
divide the product by 3. 



OPERATION. 

05 
15 



475 
95 



3)1425 
Ans. 475 



2. What is the solidity of a pyramid, the area of whose 
base is 260 and the altitude 24 ? Arts. 2080. 

3. What is the solidity of a pyramid, the area of whose 
base is 207 and altitude 18 ? Ans, 

4. What is the solidity of a pyramid, the area of whose 
base is 403 and altitude 30 ? Ans. 4030. 

5. What is the solid content of a pyramid, the area of 
whose base is 270 and altitude 16 ? Ans. 1440. 

6. A pyramid has a rectangular base, the sides of which 
are 25 and 12 ; the altitude of the pyramid is 36 ; what is 
its solid content ? Ans. 

7. A pyramid with a square base of which each side is 
30, has an altitude of 20 : what is its solid content ? 

Ans. 6000. 
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PROMISCUOUS QUESTIONS. 

1. A merchant bought 13 packages of goods, for which 
he paid $326: what will 39 packages cost at the same 
rate? .Ans. $978. 

2. Two merchants, A and B traded together ; A put in 
£320 for 5 months, and B £460 for 3 months; they 
gained iSlOO: how much should each one receive? 

Arts, A ie53 13^ 9^^ B de46 6s 2/^. 

3. If I buy 1000 Ells Flemish of linen, for £90, what 
must it be sold for per Ell English, to make £10 by the 
purchase ? Ans, 

4. What number taken from the square of 54 will leave 
19 times 46? Jins, 2042. 

5. If f of a gallon of wine cost |- of a £, what will ^ 
of a tun cost ? Ans, £ 

6. If an officer's salary is £48 per annum, how much 
will he receive in 232 days ? Arts. £30 10« 2^+* 

7. If a gentleman spends one day with another, £1 Is 
10^(2, and at the end of the year has saved J6340, what is 
his yearly income ? Ans. ^6848 14s 4J(i. 

8. If 8 cannons expend, in one day, 48 barrels of 
powder, how much will 24 cannons expend in 22 days ? 

Ans, hoT. 

9. What number is that which being multiplied by | 
will produce ^ ? Ans. f . 

10. A person dying divided his property between his 
widow and his four sons : to his widow he gave $1780, 
and to each of his sons $1250: he had been $25^ years 
in business, and had cleared on an average $126 a year: 
how much had he when he began business ? 

Ans. $3567. 

11. A besieged garrison consisting of 360 men was 
provisioned for 6 months, but hearing of no relief at the 
end of 5 months, dismissed so many of the garrison that 
the remaining provision lasted 5 months : how many men 
were sent away ? Ans, 288. 
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12. What number added to 11|^, will produce 36|f|? 

Ans. 

13. What number multiplied by f, will produce lljy? 

Ans, 26|f . 

14. A man had 12 sons, the youngest was 3 years old 
and the eldest 58, and their ages increased in arithmetical 
progression : what was the common difference of their 
ages ? Jins, 5 years. 

15. A snail in getting up a pole, 20 feet high, was 
observed to climb up 8 feet every day, but to descend 4 
feet every night : in what time did he reach the top of the 
pole ? Ans, 4 days. 

16. Two persons, A and B are indebted to C ; A owes 
(2173, which is the least debt, and the difference of the 
debts is 9371 : what is B's debt? Jlns, $ 

17. What is the difference between twice four and forty, 
and twice forty-four : also between twice five and fifty, and 
twice fifly-five ? Ans, 40 and 50. 

18. A lady being asked her age, and not wishing to give 
a direct answer, said, I have 9 children, and three years 
elapsed between the birth of each of them ; the eldest was 
born when I was 19 years old, and the youngest is now 
exactly 19; what was her age? Ans. 62 years. 

19. What number added to the 43d part of 4429, will 
make the sum 240 ? Ans. 137. 

20. A man went to sea at 17 years of age; 8 years after 
he had a son bom, who lived 46 years, and died before his* 
father: after which the father lived twice twenty years 
and died : what was the age of the father ? 

Ans. years. 

21. A brigade of horse consisting of 384 men, is to be 
formed into a solid body consisting of 32 men in front : 
how many ranks will there be? Ans. 12. 

22. A room 30 feet long and 18 feet wide is to be 
covered with painted cloth |- of a yard in width : how 
many yards will cover it ? Ans. 80. 

23. A, B and C trade together and-gain $120, which 
is to be shared according to. each onK stock; A put in 
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9140, B 9300, and C 9160; what is each man's 
share ? Ans. A's $28, B's $60, and C's 32. 

24. There is a stone which measures 4 feet 6 inches 
long, 2 feet 9 inches broad, and 5 feet 4 inches deep : 
how many solid feet does it contain ? Ans. feet, 

25. Two men- depart from the same place and travel in 
different directions ; one goes 7 miles and the other 1 1 
miles per (}ay : how far will they be apart at the end of the 
12th day? Jins, 216 miles. 

26. How many planks 15 feet long and 15 inches wide, 
will floor a bam 60^ feet long and 33^ feet wide ? 

Ans. 

27. A person owned f of a mine, and sold f of his in- 
terest for 91710: what was the value of the entire mine? 

Ans. 93800. 

28. The swiftest velocity of a cannon ball, is about 
2000 feet in a second of time. In what time, at that rate, 
would it be in moving from the earth to the sup, admitting 
the distance to be 95 millions of miles, and the year to 
contain 365 days 6 hours. Ans. 7 ][jj|^ years. 

29. The slow or parade step is 70 paces per minute, at 

28 inches each pace : how fast is that per hour ? 

Ans. miles. 

30. A wall of 700 yards in length was to be built in 

29 days. Twelve men were employed on it for 1 1 days, 
and only completed 220 yards. How many men must be 
added to complete the wall in the required time ? Ans. 4. 

31. How far will 500 millions of guineas reach, when 
laid down in a straight line touching one another, sup- 
posing each guinea to be an inch in diameter ? 

Ans. 789 Imi. 72Syd. 2ft. Sin. 

32. A gentleman whose annual income is JB1500, spends 
20 guineas a week: does he save or run in debt, and 
how much ? Ans. He saves per annum. 

33. A person bought 160 oranges at 2 for a penny, and 
180 more at 3 for a penny; after which he sold them out 
at the rate of 5 for«2 pence : did he make or lose, and how 
much ? ^ Ans. He lost pence 
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84. My factor sends me word that he has bought goods 
to the valae of J8500 IBs 6d upon my account : what will 
his commission come to at 3^ per cent. ? 

Jlns. £17 10s 5^(2+' 

35. If a quantity t>f provisions serves 1500 men 12 
weeks, at the rate of 20 ounces a day for each man ; how 
many men will the same protisions maintain for 20 weeks,. 
at the rate of 8 ounces a day for each man ? 

Ans, men. 

36. A younger brother received $8400, which was 
just j- of his elder brother's fortune : what was the father 
worth ? Ans. $1920a. 

37. If 20 men can perform a piece of work in 12 (layO), 
how many men will accomplish three times as much in* 
one-fifth of the time ? Ans. 300.. 

38. Suppose that I have ^ of a ship worth 91200 ; 
what part have I left after selling f of ^ of my share, and 
what is it worth ? Ans. -^ left, worth $986,60+. 

39. What number is that which being multiplied by | 
of I of 1^, the product will be 1 ? Ans, 1 J. 

40. What number is that which being multiplied by 
three thousands, the product will be 2637 ? 

Ans, 

41. What length must be cut off a board 8^ inches 
broad to contain a square foot, or as much as 12 inches in 
length and 12 in breadth ? Ans, 16jf inches, 

42. A man exchanged 70 bushels of rye, at )t0,92 per 
bushel, for 40 bushels of wheat, at $1,37^ per bushel, and 
received the balance in oats, at $0,40 per bushel : how 
many bushels of oats did he receive ? Ans, hu, 

43. My horse and saddle together are worth $132, 
and the horse is worth 10 times as much as the saddle : 
what is the value of the horse ? Ans, 

44. Four persons traded together on a capital of $6000, 
of which A put in ^, B put in \^ C put in ^, and D the 
rest; at the end of 4 years they had gained $4728: what 
was each one's share of the gain ? ( A's $2364. 

a J B's $1182. 
'^"*- 1 C's $ 788. 
MD'«$ 394. 
12 
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45. A farmer being asked how many sheep he had, 
answered, that he had them in five fields, in &e 1st he 
had i of his flock, in the 2nd ^, in the 3rd ^ in the 4th 
^, and in the 5th 450 : how many had he ? Ans. 

46. The circumference of the earth is 360 degrees, and 
each degree is 69^ miles, how long would a man be in 
travelling round it, who travelled at the rate of 20 miles a 
day, the year being reckoned at 365 days 6 hours ? 

Ans. 3 years 155^ days. 

47. How many bricks 8 inches long and 4 inches wide, 
will pave a yard that is 100 feet by 50 feet; also a yurd 
that is 50 feet square ? Ans. 22500 \—2nd yard 1 1250. 

48. Sound travels about 1 142 feet in a second. Now 
if the flash of a cannon be seen at the moment it is fired, 
and the report heard 45 seconds after, what distance 
would the observer be from the gun ? 

Ans, 9mi. 5/ur. 34rcI+« 

49. Two persons depart from the same place, one 
travels 32, and the other 36 miles a day: if they travel 
in the same direction, how far will they be apart at the 
end of 19 days, and how far if they travel in contrary 
directions ? ^ 5 ^^ miles same direction. 

' I 1292 miles opposite directions. 

50. In a certain orchard, ^ of the trees bear apples, \ 
•of them bear peaches, ^ of them plums, 120 of them 
cherries, and 80 of them pears : how many trees are there 
in the orchard ? Ans. 

51. A person being asked the time, said, the time past 
noon is equal to ^ of the time past midnight : what was 
the hour ? Ans. 3 o^eloek, 

52. A circular fish pond is 865 feet in diameter : what 
is its circumference, and what is its area ? 



a ( circumference 2717,484/^. 
'^^' I area 587655,9 15«g./«. 



53. How many stones 2 feet long, 1 foot wide, and 6 
inches thick, will build a wall 12 yards long, 2 yards high, 
and 4 feet thick ? Ans. 
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54. A well is to be stoned, of which the diameter is 6 
feet 6 inches, the thickness of the waU is to be 1 foot 6 
inches, leaving the diameter of the well within the stones, 
3 feet 6 inches. If the well is 40 feet deep, how manr 
feet of stone will be required ? Ans. 942,48^. 

55. A reservoir of water has two cocks to supply it 
The first would fill it in 40 minutes, and the second in 50. 
It has likewise a discharging cock by which it may be 
emptied when full in 25 minutes. Now if all the cocks 
are opened at once and the water runs uniformly as we 
have supposed, how long before the cistern will be filled ? 

Jlns. Jir. m. 

56. A ship has a leak by which it would fill and sink 
in 15 hours, but by means of a pump it could be emptied, 
if frill, in 16 hours. Now, if the pump is worked from 
the time the leak begins, how long before the ship will 
sink? 

It will fill ^ in an hour ; they pump out •^, hence the 

water gains ^ — fs^^'sin ^^ *^® ®^^P P®^ hour. 

Jlns. 240 hours, 

57. How many planks 15 feet long and 15 inches wide, 
will floor a barn which is 60^ feet long, and 33^ wide ? 

Ans. 108^. 

58. A person dying, worth ^5460, left a wife and two 
children, a son and daughter, absent in a foreign country. 
He directed that if his son returned, the moSier should 
have one third of the estate, and the son the remainder ; 
but if the daughter returned, she should have one third, and 
the mother the remainder. Now, it so happened that they 
both returned ; how must the estate be divided to fulfil the 
father's intentions ? 

Jlns. Daughter (780, San <|(3120, Wife 91560. 

59. A cistern containing 60 gallons of water has three 
unequal cocks for discharging it ; the largest will empty it 
in 1 hour, the second in two hours, and the third in three * 
in what time will the cistern be emptied if they all run 
together? Jlns. min. 

60. A house is 40 feet from the ground to the eaves, and 
it is required to find the length of a ladder which will 
reach the eaves, supposing the foot of the ladder cannot be 
placed nearer to the house than 30 feet 
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It is demonstrated in Geometry that 
in every right angled triangle, such 
as BAG, the square of the hypothe- 
nuse AC is equal to the sum of the 
squares of the other sides, A6 and 
BC. That is, 

AC2=AB2+BC2. 

If then we extract the square root, 

we have 

AC=^/AB2+BC2. 

When, therefore, the sides AB, BC are known, we can 
find the side AC, by first squaring AB and BC, taking the 
sum and extracting the square root. 




402 = 1600 
302= 900 



2500 

\/2500=50 



Thus, in the example above, we 
square each of the sides, take the 
sum, which is 2500, the square 
root of which is 50. Hence, 50 is 
the length of the required ladder. 

61. If a house is 50 feet deep, and the upright which 
supports the ridge pole is 12 feet high, what will be the 
length of the rafters? Ans. 27,7/i+. 

62. When it is 12 o'clock at New York, what is the 
hour at London, New York being 75° of Longitude west 
Vi London ? 

Since the circumference of the earth is supposed to be 
divided into 360 degrees (see § 70,) and since the sun 
apparently passes through these 360^ every twenty-four 
hours, it follows that in a single hour it will pass through 
one twenty- fourth of 360° or 15°. Hence there are 

15° of motion in 1 hour of time, 
1° of motion in 4 minutes, 
1' of motion in 4 seconds. 

If two places, therefore, have different longitudes they 
will have different tiiyes, and the difference of time will be 
one hour for every 15° of longitude, or 4 minutes for each 
degree, and 4 seconds for each minute. It must be observed 
that the place which is most easterly will have the time 
first, because the sun travels from east to west 
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I 

To return then to our question, the difference of longi- 
tude between London and New York being 75°, the dif- 
ference of time will be found in 
minutes by multiplying 75° by 4, 
giving 300 minutes, or 5 hours. Now 
since New York is west of London, 
the time will be later in New York : 
that is, when it is twelve o'clock at 
New York, it will be five, P. M. in London ; or when it 
is 12 at London, it will be 7, A. M . at New York. 

63. Boston is 6° 40' east longitude from the city of 
Washington ; when it is 6 o'clock P. M . at Washington 
what is the hour at Boston. 



OPERATION. 

75° 
4_ 

6 0)300 

Ans, 5 hours. 



OPERATION. 

6x4=24' 
40x4=160"= 2' 40" 

20^ 40" 

Ans. 261 40" past 6. 



The 6 degrees being multi- 
plied by 4 gives 24 minutes 
of time, and the 40 minutes 
being multiplied by 4 gives 
160 seconds, or 2 minutes 40 
seconds. The sum is 26^ 
40", and since Boston is east of Washington the time is 
later at Boston. 

64. The difference of longitude of two places is 85° 
20' : what is the difference of time ? 

•^ns. 6hr. 41m. 20^ec. 

66. A traveller leaves New Haven at 8 o'clock on 
Monday morning, and walks towards Albany at the rate 
of 3 miles an hour ; another traveller sets out from Albany 
at 4 o'clock on the same evening and walks towards New 
Haven, at the rate of 4 miles an hour ; now supposing the 
distance to be 130 miles, whereabout on the road will 
they meet? Mns, 69^ miles from JVeio Haven. 

66. What is the least number that can be divided by 
1 , 2, 3, 4, 5, 6, 7, 8, and 9, without a remainder ? 

Ans. 2520. 

67. A thief is escaping from an officer. He has 40 
miles the start, and travels at the rate of 5 miles an hour, 
the officer in pursuit travels at the rate of 7 miles an 
hour: how far must he travel before he overtakes the 
thief? Ans. He travels 20 hoursy and 140 miles. 
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68. A can do a piece of work alone in 10 days, and B 
in 13 days : in what time can they do it if they work 
together ? Jltu. 

69. The accounts of a certain school are as follows: 
viz, -^ of the boys learn geometry, f learn grammar, A 
learn arithmetic, -^ learn to write, and 9 learn to read : 
what is the number in each branch ? 

n (5 learn geometry, 30 grammar, 24 aritb- 
' I metic, 12 writing, and 9 reading. 

70. If $120 be divided among three persons, A, B, and 
C, so th^i when A has $3, B shall have 5 and C 7 : how 
much will each receive ? * Atu. A $24, B $40, and C $5& 

71. The head diameter of a cask is 20 inches and the 
bung diameter 26 inches : how many wine gallons does it 
contain, and how many beer gallons ? 

The mean diameter of a cask is found by adding to the 
head diameter, two-thirds of the difference between the 
bung and head diameters, or if the staves are not much 
curved, by adding six-tenths. This reduces the cask to a 
cylinder. Then, to find the solidity, we multiply the 
square of the mean diameter by the decimal ,7854 and the 
product by the length ; — ^this will give the solid content in 
cubic inches. Then if we divide by 231 we have the content 
in wine gallons (see § 66 Note), or if divide by 282 we 
have the content in beer gallons (see § 67 Note.) 

For wine measure we multiply operation. 
the length by the square of the 
mean duimeter, then by the decimal 
,7854, and divide by 231. 

If then, we divide the decimal ,7854 by 231, the quotient 
carried to four places of decimals is ,0034, and this decimal 
multiplied by the square of the mean diameter and by the 
length of the cask, will give the content in wine gallons. 

For similar reasons, the content is 



ZxdS0034 



found in beer gallons by multiplying 
together the length, the square of 
the mean diameter, and the decimal 
,0028. 



operation. 
lxd^fi02S 
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Hence for guaging or measuring casks, we have the 
following 

RUIiE. 

Multiply the length hythe square of the mean diameter^ 
then multiply hy 34 for wine^ and hy 28 for heer measure^ 
and point off in the product four decimal places. The pro^ 
duct will then express gallons^ and the decimals of a gallon. 

72. How many wine gallons in a cask, whos^ bung 
diameter is 36 inches, head diameter 30 inches, and length 
50 inches. 



OPERATION. 

36—30=6 
f of6 »:4 
80+4=s34 
342 = 1156 
1156x50x34= 
196,52 gal 



We first find the difference of the 
diameters, of which we take two 
thirds and add to the head diameter. 
We then multiply the square of the 
mean diameter, the length and 34 
together, and point off four decimal 
places in the product. 

73. What is the number of beer gallons in the last 
example ? ,Ans. 

74. How many wine, and how many beer gallons in a 
cask whose length is 36 inches, bung diameter 35 inches, 
and head diameter 30 inches ? ^ ( 136 toine gal. 

'^^' \ 112 heer gal. 

75. A stationer sold quills at II5 a thousand, by which 
he cleared f of the money; but they growing scarce he 
raised the price to l^s 6d & thousand: what did he clear at 
the last price, on each ^100 laid out? 

^ns. 

76. A water tub holds 147 gallons ; the pipe usually 
brings in 14 gallons in 9 minutes : the tap discharges, at 
a medium, 40 gallons in 31 minutes. Now, supposing 
these to be left open, and the water to be turned on at 2 
o'clock in the morning; a servant at 5 shuts the tap, and 
is solicitous to know in what time the tub will be filled in 
case the water continues to fiow. 

Jlns. the tub will be full cU 3 min. 48j^5ec. after 6. 
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FOBMS RELATING TO BUSINESS. 



FORMS OF ORDBRS. 

Messrs. M. James & Co. 

Please pay John Thompson, or order, 
five hundred dollars, and place the same to my account 

Peter Worthy. 
JVeto York, June 1, 1833. 



Mr. Joseph Rich, 

Please pay the bearer sixty-one dollars and 
twenty cents, in goods from your store, and charge the 
same to the account of your 

Obedient Servant, 

John Parsons. 
MtD York, July 1, 1837. 



FORMS OF RECFIPTS. 

Seceiptfor Money on jSccount. 

Received, New York, June 2nd, 1837, of John Ward, 
sixty dollars on account 

$60,00 John P. Fat. 



Receipt for Money on a ^ote. 

Received, New York, June 5, 1837, of Leonard Walsh, 
six hundred and forty dollars, on his note for one thousand 
dollars, dated New York, January 1, 1837. 

$640,00 J. N. Weeks. 



No. 1. 
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FORMS OF NOTES. 

Negotiable JShte. 



>25,50. New York, May 1, 1837. 

For value received I promise to pay on demand, 
to Abel Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 



JVbte Payable to Bearer. 
No. 2. 



♦876,39. New York, May 2, 1837. 

For value received I promise to pay, six months 
after date, to John Johns, or bearer, eight hundred and 
seventy-five dollars and thirty-nine cents. 

Pierce Penny. 



JVb/e by two Persons, 
No. 3. 



>659,27. New York, June 2, 1837. 

For value received, we, jointly and severally, 
promise to pay to Richard Ricks, or order, on demand, 
six hundred and fifty-nine dollars and twenty-seven cents. 

Enos Allan. 

John Allan. 



J)rote Payable at a Bank. 
No. 4. 



>20,25. New York, May 7, 1837. 

Sixty days after date, I promise to pay John 
Anderson, or order, at the Bank of the United States, 
twenty dollars and twenty-five cents, for value received. 

Jesse SroxBa. 
12* 
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Remarks relating to JSotes. 

1. The person who signs a note, is called the drawer 
or maker of the note : thus, Reuben Holmes is the drawer 
of note JVb. 1. 

2. The person who has the rightful possession of a 
note, is called the holder of the note. 

3. A note is said to be negotiable when it is made pay- 
able to A B, or order, (See No. I.) Now if Abel Bond 
to whom this note is made payable, writes his name on 
the back of it, he is said to endorse the note, and he is 
called the endorser ; and when the note becomes due, the 
holder must first demand payment of the maker, Reuben 
Holmes, and if he declines paying it, the holder may then 
require payment of Abel Bond, the endorser. 

4. If the note is made payable to A B, or bearer, then 
the drawer alone is responsible, and he must pay to any 
person who holds the note. 

5. The time at which a note is to be paid should always 
be named, but if no time is specified, the drawer must pay 
when required to do so, and the note will draw interest 
after the payment is demanded. 

6. When a note, payable at a future day, becomes due, 
it will draw interest, though no mention is made of interest 

7. In each of the States there is a rate of interest 
established by law, which is called the legal interest, and 
when no rate is specified, the note will always draw legal 
interest. If a rate higher than legal interest be taken, 
the drawer, in most of the States, is not bound to pay the 
note. 

8. If two persons jointly and severally give th^ir note, 
(See No. 3) it may be collected of either of them. 

9. The words "For value received," should be ex- 
pressed in every note. 

10. When a note is given, payable on a fixed day, and 
in a specific article, as in wheat or rye, payment must be 
offered at the specified time, and if it is not, the holder can 
demand the value in money. 
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A BOND FOR ONE FERSO'N, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, 
That / James Wilson of the City of Hartford and State 
of Connecticut am held and firmly bound unto John Pickens^ 
of the Town of Waterbury^ County ofJ^Tew Haven and State 
of Connecticut in the sum of Eighty dollars lawful money 
of the United States of America, to be paid to the said 
John Pickens his executors, administrators, or assigns: 
for which pa3rment well and truly to be made / bind 
myself my heirs, executors, and administrators, firmly by 
these presents. Sealed with my Seal. Dated this JNinth 
day of March one thousand eight hundred and tkirty-eight. 

THE CONDITION of the above obligation is such, 
that if the above bounden James Wilson^ his heirs, execu- 
tors, or administrators, shall well and truly pay or cause 
to be paid, unto the above named John Pickens^ his execu- 
tors, administrators, or assigns, the just and full sum of 



Here insert the condition. 



then the above obligation to be void, otherwise to remain 
in full force and virtue. 

Sealed and delivered in the presence of 

John Frost* } » nr.7 

T I nr • f James Wilson, 

Joseph Wiggins. 5 

Note. The part in Italic to be filled up according to 
circumstance. 

If there is no condition to the bond then all to be 
omitted after the words " THE CONDITION, &c." 
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A BOND FOR TWO PERSONS, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, 
That, We James Wilson and Thomas Ash of the CUy of 
Hartford and State of Connecticut^ are held and finnly 
bound unto John Pickens of the Town of Waterhury^ County 
of JV*6io Haven and State of Connecticut^ in the dmn of 
Eighty dollars lawful money of the United States of 
America, to be paid to the said John Piekensj his executors, 
or assigns : for which payment well and truly to be made 
We bind ourselves^ our heirs, executors, and administrators, 
firmly by these presents. Sealed wil^ our Seal. Dated 
the Jy/lnth day of March one thousand eight hundred and 
thirty-eight. 

THE CONDITION of the above obligation is such, 
that if the above bounden James Wilson and Thorns Ash 
their heirs, executors, or administrators, shall well and 
truly pay or cause to be paid, unto the above named John 
Pickens his executors, administrators, or assigns, the just 
and full sum of 



Here insert the condition. 



then the above obligation to be void, otherwise to remain 
in full force and virtue. 

Sealed and delivered in 
the presence of 

John Frosty ) James Wilson^ 

Joseph Wiggins, y Thomas Ash. 

Note. The part in Italic to be filled up according to 
circumstance. 

If there is no condition to the bond, then all to be 
omitted after the words "THE CONDITION, &c.» 
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A PllACTICAL SYSTEM OF BOOK-KEEPING. 

Persons transacting business find it necessary to 
write down the articles bought or sold, together with their 
prices and the names of the persons with whom the 
bargains are made. 

Book-Keepino is the method of recording such trans- 
actions in a regular manner. It is divided into two kinds, 
called Single Entry and Double Entry. The method 
by Single Entry is the most simple, and answers for all 
common business. This method we will explain. 

Book-Keeping by Single Entry requires two books, a 
Day-Book and a Leger ; and when cash sales are exten- 
sive, an additional book is necessary, which is called a 
Cash Book. 

DAY.BOOK. 

This book should contain a full history of the business 
transactions, in the precise order in which they may have 
occurred. 

The transfer of an account from the Day-Book to the 
Leger, is called posting the account. 

Elach page of the Day-Book should be ruled with two 
columns on the right hand of the page, one for dollars, 
and one for cents, and one column on the left hand for 
entering the page of the Leger on which the account may 
be posted. 

The Day-Book should begin with the name of the 
owner, and his place of residence ; and then should follow 
a full account of the transactions in business in the exact 
order in which they may have taken place. 

The name of the person, or customer, is first written 
with the term Dr. or Cr. opposite, according as he becomes 
a debtor or creditor by the transaction. 

Generally, the person who receives is Debtor, and the 
person who parts with his property is the Creditor. 

Thus, if I sell goods to to A B, on credit, he becomes my 
debtor to the amount of the goods, and the goods should 
be specified particularly in making the charge. 
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If I buy goods on credit, of C D, I enter C D Cr. to 
the amount of the goods, taking care to specify the goods 
in the charge. 

If I pay money for, or on account of another person, he 
becomes Dr. to me for the amount paid. 

The Day-Book and Leger are generally designated, 
Day-:Book A, Day-Book B, Leger A, Leger B, &c. : for 
when one book, in the course of business, is filled with 
charges a new one is taken. 

DAY-BOOK A. 
Page 1. Edward P. JVlucon, JV*eto York^ June 1, 1837. 



Folio 
Leger 

Xl. 



XL 



Charles Patch, 

XLlToCash, 

To one hogshead of molasses. 



XL 



XL 



JV*eio York^ June Ut. 1837. 

Geoige Wilson, - - - . Dr. 

To 11 cwt of sugar at 99 per cwt $99,00 

To 661b. of cofiee at 20 cts. per. lb. 13,20 



Henry Jones, ----- Dr. 
To balance of former account, $159,10 

To 5 gals, of molasses at 32 cts. 

per gal. ------- 1,60 

2nd. 



John Dodson, - - - - 
To 10 pieces of cloth at $4,50 

per piece. - - - - - 
To 15 yards of calico at 25 cts. 

per yard - - - - - - 

3rd. 



Henry Jones, 
By Cash, 



¥ 



Dr. 

$327,09 

124,02 



Dr. 

$45,00 

3,75 



William Wells, - - - - Dr. 
XLITo 4001b. of beef at $8,25 per 

1001b. $33,00 

To 60001b. of cheese at $10 cwt 600,00 



Or. 



11220 



160170 



cti. 



451 



48 



63300 
16070 



11 



75 
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Page 2. 



JVew Forifc, June 6th^ 1837. 



I J« ouo 
Leger 

Xl. 



Xl. 



Xl. 



George Wilson, - - - - 

By Cash, 

By his note of date for » » - - 



Cr. 

<|;ioo 

12,20 



William WeUs, Cr. 

By Cash, 



JohnMcNeiU, Dr. 

To Cash •275,10 

To one horse, 125,00 

To 851b. of butter at 20 cts. per lb. 17,00 



Xl. 



Xl. 



Xl. 



Daniel Judson, ----- Dr. 

To 3 Md. of molasses at 920 each, 960,00 
To 3 bar. of salted shad at 9S per 

barrel 24,00 

To 4 kegs of raisins at $2 per kg. 8,00 



Charles Patch, Cr. 

By Cash, «400,00 

By his note of this date, due 

Aug. 1,1837, 51,11 

S th. 



112 



633 



« 



cts 



20 



00 



417 



10 



92 



00 



451 



Daniel Judson, Cr. 

By 116ZJ. of beef at 8 cts. per lb. $9,28 
By 506tt. of oats at 37 cts. per bushel, 18,50 



Xl. 



Jared Newton, Dr. 

To 1 piece of linen 36 yards, - - $42,50 
To 3 yds, of broadcloth at 4,50 per yd. 13,50 
To 46Z5. of naUs at 6 cts. - - - 2,76 
lOih. ■ 



11 



27 



78 



Xl. 



Xl. 



Jared Newton, Cr. 

By Cash, «37,50 

By do. ... - -' - - - 21,26 



58 



John Dodson, ----- Cr. 

By Cash, «24,50 

By 20lk of butter at 18 cts. per lb. 3,60 
By his note of this date, on demand, 20,65 



76 



58 



76 



Xl. 



JohnMcNeiU, Cr. 

By Cash, 



48 



100 



75 



00 
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LEGER. 



The Leger is a book into which is collected, in a con- 
densed form, all the scattered accounts from the Day- 
Book. 

Two columns should be ruled on the right of each page 
of the Leger, one for dollars and one for cents; there 
should also be two columns on the left, one to msert the 
date of the transaction, and the other for inserting the page 
of the Day-Book from which the account is transferred. 

Two pages of the Leger, facing each other, are gene- 
rally used in stating an account, though sometimes a page 
is divided into two equal parts, in which case each part 
may be considered as forming a separate page. The 
name of the person with whom the account is stated 
should be written in large letters at the top of the left-hand 
page. 

The Debits are entered on the left-hand page, and the 
Credits on the other page directly opposite. The di^p> 
ence between the debits and credits, is always entered 
under the least sum, when the account is closed, and is 
called the balance^ as in the account of John McNeill. 

At the top of the left-hand column, we enter the year, 
under which, we enter the day of the month on which the 
transaction took place; and in the adjoining column, we 
enter the page of the Day-Book from which the account is 
transferred. 

When there are several articles charged in the Day- 
Book, we need not specify them all, but may enter them 
in the Leger under the general name of ** Sundries.'' 
Having posted the account, we enter the page of the 
Leger to which it has been transferred, in the left-hand 
column of the Day-Book and opposite the account, and 
make a mark x to catch the eye and show that the account 
is posted. 

We begin posting with the account of George Wilson, 
who stands charged on the Day-Book with $112,20. 
Having posted the first charge, we run the eye carefully 
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through the Day-Book, to see if there are any other 
charges against him, and find that in page 2 he is credited 
hy 100 dollars cash, and a note for 912,20. These items 
we enter in the Leger, on the credit side, and as the debits 
and credits are equal, his account is balanced. We proceed 
in the same way to post all the accounts entered in the 
Day-Book. No erasure should ever be made in the ac- 
count books. When an error is discovered, if it be in 
favor of the customer he should be charged with the 
amount, and if against him, he should be credited with the 
amount In posting the account of Jared Newton, a mis- 
take was made against him of (21, 26, which was rectified 
by crediting him with the amount 

When a charge is entered on the wrong side of the 
book, as when a person is charged with that for which he 
ought to have been credited, ttoice the amount must be 
entered on the other side of the book to make the account 
right 

Every Leger should have an Index, where the names 
of all persons, who have accounts in the Leger, should be 
arranged in alphabetical order. 

When a Leger is filled, all the accounts are balanced, 
and when we transfer the balances to a new Leger, we 
charge '^ To balance from Leger A, page^' — 



INDEIX TO IiEGEIL 



IbHo. 


FbUo. 


IbUo. 


D. 




M. 




P. 


Dodson, John 


1 


McNeill, John 


1 


Patch, Charles I 


J. 




N. 




W. 


Jones, Henry 
Judson, Daniel, 


1 
1 


Newton, Jared 


1 


Wells, William 1 
Wilson, George 1 
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liiSGiaR A. 



Paob 1. 



Edward P. Mxon^ JVew York^ June 1, 1837. 



1837. 
June 1. 


D.B. 
Folio 

1. 


9 cts 
Dr. George Wilson, - 
To Sundries, .... 8112,2011220 


June 1. 


1. 


Dr. Heniy Jones, - - 
To Sundries, .... $160,7016070 


June 2. 

• 


1. 


Dr. Charles Patch, 

To Cash, $327,09 

To one hogshead of molasses, 124,02 


451 11 


June 2. 


1. 


Dr. John Dodson, - - 
To Sundries, .... $48,76 


48 


76 


June 3. 


I. 


Dr. William Wells, - 
To Sundries, - . . . $633,00 


633 


00 


June 6. 


1. 


Dr. John McNeill,- - 
To Sundries, .... $417,10 


417 


10 


June 6. 


1. 


Dr. Daniel Judson, - 
To Sundries, - - - . $92,00 


92 


00 


June 8. 


1. 


Dr. Jared Newton, 
To Sundries, .... $68,76 


58 


76 
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UBGiaR A. 



Paqb 1. 



Edward P. Jfixon^ jyew York^ June 1, 1837. 



1837. 
June 5. 



D.B. 
2. 



June 3. 



June 6. 



June 10. 



Cr. - - 
By Cash, - - - 
By his note, - - 



41(100,00 
12,20 



8 
112 



cts 
20 



2. 



By Cash, 



Cr.- 



Kl 60,70 



160 



70 



1. 



Cr. - 
By Cash, - - 
By his note, - 



8400,00 
- 51,11 



451 



11 



2. 



Cr. - . - - 
By Cash, - - - - 824,60 

By Sundries, - - - - 14,25 



38 



75 



June 5. 



2. 



Cr. - 
By Cash in full. 



8633,00 



633 



00 



June 10. 



June 8. 



June 10. 



2. 



Or. - - - - 
By Cash, - - - - 8100,00 

By bal. trans, to new acct 317,10 



417 



10 



2. 



Cr. - - . - 

By Sundries, - - - 827,78 
By bal. trans, to new acct 64,22 



92 



00 



2. 



Cr. - - 

By Cash, - - 
By error of account. 



837,50 
21,26 



58 



76 



CASH BOOS. 



This book records the amount of Cash receired and 
paid out each day. 

The Cash is made Dr. to the amount of cash on hand, 
at the commencement of each day, and to all that is 
received during the day, and credited with the amounts 
paid out and with the balance on hand. 



CASH. 



Cp. 



To Cneh on hand, 



,, 'I'ho. Tappan, 
„ Goods bought 
„ Eipensea to 



The following is ft Tery convenient form for book-keep- 
ing, and requires but a single book. It is probably the 
beet form for farmers and mechanics. 



JiJy $'. 



ToScordaofwood 

attl,75percord, f 
To 1 day's work, 
To4*ii.ofrT--'" 



u. of rye at 



'y eboeing hone, 
„ mending sleigh 
„ ironing wagon, 
„ Cash to balance 



SUPPLEMENT, 

CONTAINING PRACTICAL EXAMPLES. 



ADDITION OF SIMPLE NUMBERS. 

1. Charles purchases, at one time 763 marbles; at an- 
other 4663 ; at another 37 ; at another 49763 ; at another 
6178, and at another 671 : how many did he buy in all ? 

Ans. 62075. 

2. John bought penknives as follows : at one time 
4550; at another 247000; at another 936; and at another 
7000700 : how many did he buy in all ? 

3. Mr. Liberal at one time gives away 4638 dollars; 
at another 216; at another 8329; at anoUier 1212: how 
much does he give in all ? Ans. 14395. 

4. James bought at one time 6214 pounds of raisins ; 
at another 2403 pounds; at another 590; at another 8732; 
at another 1217, and at another 2464 : how many pounds 
inaU? 

5. A bookseller bought primers as follows : at one time 
5221; at another 7540; then 1368; then 5648; then 
7300 : how many did he buy in all ? Ans, 27077. 

6. A man has 7420 hats in one store ; in another 612 ; 
in another 2541 ; in another 9103 ; in another 430 ; in 
another 1000: how many in all ? 

7. A parcel of Sicily oranges came in boxes as follows : 
1st box 3750; 2nd box 216; 3rd box 8481 ; 4th box 275; 
5th box 8610; 6th box 2541 : how many oranges in all? 

Ins. 23873. 

8. Henry bought quills at different times, as follows : 
423, 315, 531, 414, 612, 234, 621,414,711,144,621 
and 918: how many did he buy in all? 

9. John bought paper at different times as follows: 

289 
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5674 quires, 2004, 8001520, 3430, 47, 1101, 7, 246518, 
00, and 314: how many quires did he buy in all ? 

Jins. 8860705. 

10. A grocer purchased. ten lots of oranges as follows: 
1728, 26510, 35, 100, 3261, 9, 245, 1640831, 6733, and 
40000000 : how many in all ? 

11. There are 60 seconds in a minute, 3600 in an hour, 
46400 in a day, 604800 in a week, 2419200 in a month, 
and 31557600 in a year: how many seconds in the time 
named above? ^ns. 34631660. 

12. Suppose a merchant to buy the following parcels 
of cloth: 3912 yards, 1856, 2011, 4540, 937, 6338, 3603, 
1586, 2044, 2951, 4228, 1345, 1011, 6138, 960, 607, 
5150, 13886, 617, 7513, 4079, 743, 612, 2519, 1238, 
and 2445 yards : how many yards in all ? 

13. A grocer bought several boxes of oranges con- 
taining the following: 1st box 11260555; 2nd, 717103; 
3rd, 2092014; 4th, 6846949; 5th, 310000; 6th, 40981; 
7th, 20827; 8th, 2860; 9th, 2614: how many oranges in 
all the boxes ? Jlne. 21293903. 

14. A merchant bought three bales of cloth : the first 
contains 61297 yards; the 2nd, 100038; the 3rd, 289163 
3rards : how many yaids in all ? 

15. If you travel on one journey 6243 miles ; on another 
4123 miles; on another 9401, and on another 130 miles: 
how far do you travel in all ? jJiw. 19897 miles. 

16. If one man raises 24031 bushels of wheat, another 
1320, another 40214, and another 34314: how many 
bushels are raised in all ? 

17. What is the sum of two million bushels of corn, 
five hundred and thirty-one thousand bushels, one hundred 
and twenty bushels, fourteen thousand bushels, thirty 
thousand and twenty-four bushels, five hundred and sixty 
bushels, and seven hundred and two bushels ? 

Arts. 2576406. 

18. A person has fruit trees as follows : in 1st orchard 
4000 ; 2nd, 570 ; 3rd, 99 ; 4th, 54 ; 5th, 273 ; 6th, 69073 ; 
7th, 4000; 8th, 61998; and in the 9th, 752: how many 
in all ? 

19. There are 243 boys in one town ; 5021 in another; 
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7628 in a third ; 9207 in a fourth ; 64 in a fifth ; 5823 in 
a sixth; 742 in a seventh; 796 in an 'eighth; 5009 in a 
ninth; 325 in a tenth; 7426 in an eleventh; 31186 in a 
twelfth ; 987 in a thirteenth ; 6954 in a fourteenth ; and 
2748 in a fifteenth : how many in all ? Ans, 84159. 

20. The library of Alexandria contained 700000 vo- 
lumes; that of Rome about the same; of Paris 1200000; 
the other libraries of France about 3000000; those of 
Germany and St. Petersburgh 2600000; the Vatican li- 
brary at Rome 360000, and 40000 MSS. ; the other libra- 
ries of Italy have about 700000 ; the Bodleian library at 
Oxford, England, about 500000 ; the library of the British 
Museum 240000 ; and the public libraries in th'e United 
States have about 150000 volumes; how many volumes 
in the libraries enumerated ? 



SUBTRACTION op SIMPLE NUMBERS. 

1. The tune of Yankee Doodle was composed by a 
doctor of the British army to ridicule the Americans in 
1755 : how many years to the present time ? 

2. Lord Comwallis surrendered at Yorktown, and 
marched into the American lines in 1781 to the tune of 
Yankee Doodle: how many years was it after the tune 
was composed ? 

3. There are 4338472 children in the United States, 
between the ages of 5 and 15, of this number 2477667 
are in schools : how many are out of schools ? 

Ans. 1860805. 

4. TTie circulation of the blood was discovered in 1616: 
how many years to 1839? 

5. Henry Hudson sailed up the Hudson river in 1609 : 
how many years since ? 

6. Pliny the historian died 17 years after Christ : how 
many years before the declaration of Independence ? 

7. Potatoes were carried to Ireland from America in 
1565 : how many years was it before the settlement of 
Plymouth, in 1620 ? Ans, 56. 
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8. If you have 35720 dollars and lose 9100 : how many 
will you have left ? 

9. If you buy 8150 penknives, and lose 1634: how 
many will you have left? Ans. 6516. 

10. The Mariner's Compass was discovered in England 
in the year 1302 : how many years was this before the 
discovery of America in 1492 ? How many years to the 
present time ? 

V 11. If you buy 1853 pounds of raisins, and give away 
1370 : how many pounds will you have left } Ans. 483. 

12. Subtract 4261 from 705684. 

13. From 8473 take 1528. ^ns. 6945 

14. Subtract 90462372 from 905106392. 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A man owing 3456 dollars, paid at one time 350, at 
another 456, at another 675 : how much did he still owe ? 

Ans. 1975 dolU. 

2. There are 12000 dollars in 6 boxes : the first con- 
tains 1240; 2nd, 1346; 3rd, 2012; 4th, 2101 ; 5th, 346: 
how much is contained in the 6th ? 

3. Tell me the difference between 10000 and 44. 

M8. 9956. 

4. The amount of the school fiind in Virginia is 1551857 
dollars, and in Connecticut 2027402 : what is the difier- 
ence? 

5. There are about 805000000 inhabitants in the 
world. Of this number Asia contains 450000000, Europe 
233500000, America 46500000, Oceanica 18000000: 
how many in Africa ? dns, 57000000. 

6. Supposing you gain 34568 dollars, then 12456 ; a 
second time you gain 2467 and lose 2365 ; and a third 
time you gain 41210 and lose 39300: how much will yon 
have left ? 

7. A merchant owes 450120 dollars, and has property 
as follows : bank stock 350000 dollars, western lands 
valued at 225100, furniture worth 4000 dollars, and a 
store of goods worth 96000 : how much is he worth ? 

Ans. 224980 dolU. 
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8. How much greater is 1200, than 365 and 721 added 
together ? 

9. What other numher with these four, viz., 2100, 3200, 
1600 and 1200, will make 10000 ? ^ns, 1900. 

10. If a man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 
for provision, and 146 for travelling, how much will he 
have left at the end of the year ? 

11. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875 and loses 912 ; he then gains 1012 dol- 
lars: how much has he gained in all ? ^ns, 919 dolls, 

12. A merchant paid 39246 dollars for a cargo of mo- 
lasses, and after sellings found that he had cleared 2406 
dollars : for what did he sell it ? 

13. If I agree to pay a man 36 dollars for ploughing 
25 acres of land, 200 dollars for fencing it, and 150 for 
Cultivating it, how much shall I owe him after paying 331 
dollars? ^ns. 55 dolls, 

14. A merchant bought 85 hogsheads of sugar for 28075 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive 
for it ? 

1.5. There are 31769000 inhabitants in North America, 
14731000 in South America, and in Europe 233500000: 
how many more in Europe than in the two Americas ? 

^ns, 187000000. 

16. If I buy 489 oranges for 912 cents, and sell 125 
for 186 cents, and then sell 134 for 199 cents, how many 
will be left, and how much will they cost me ? 



MULTIPLICATION op 3IMPLE NUMBERS. 

1. If a regiment of soldiers contains 1128 men, how 
many men are there in an army of 106 regiments ? 

Ans, 119568. 

2. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days? 

13 
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3. If 30009 cents are paid for one man's services, bow 
many cents would be paid to 814 men, each man receiving 
Ae same wages ? ^ns. 24427326. 

4. If in one granary there are 375296321 kernels, how 
many kernels would there be in 79024 granaries ^ 

5. If one farm costs 2730 dollars, how much would 8 
forms cost? Jins. 21840. 

6. Multiply 123456789 by 987654321. 

7. What will 397 barrels of flour cost at 7 dollars a 
barrel ? dns. 2779 dollars. 

8. What will 569M({. of sugar cost at 74 dollars a hhd. ? 

9. If a vessel sails 169 miles a day, how many miles 
will she sail in 576 days ? Jins. 97344. 

10. What will 687 yoke of oxen cost at 73 dollars a 
yoke ? 

11. If one man travels 74 miles in one day, how many 
miles will he travel in 365 days ? jlns. 27010. 

12. What will 698 heifers cost at 14 dollars per head? 

13. Multiply 6176777 by 22222. ^ns. 137260338494. 

14. What will 616783 yards of calico cost at 36 cento 
per yard ? 

15. There are 320 rods in a mile, how many rods are 
there in the distance from St Louis to New Orleans, 
being 1092 miles ? ^ns. 349440. 

16. What will 46000 bushels of potatoes cost at 34 
cents per bushel ? 

17. Suppose a book to contain 470 pages, 45 lines on 
each page, and 50 letters in each line : how many letters 
m the book ? Ans. 1057500. 

18. Supposing a crew of 250 men to have provisions 
for 30 days, allowing each man 20 ounces a day : how 
many ounces have they ? 

19. What will 820437 bushels of salt cost at 905 mills 
a bushel ? Ans. 742495485 mills. 

20. What will 2807 yards of cloth cost at 45 dollars 

a yard ? 

21. There are 350 rows of trees in a large orchard, 
125 trees in each row, and 3000 apples on each tree: 
how many apples in the orchard ? jSns. 131250000. 
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DIVISION OP SIMPLE NUMBERS. 

' 1. In one pound there are 16 ounces: how many 
pounds are there in 223360 ounces ? ^ns, 13960. 

2. If there are 160 square rods in an acre, how many 
acres are there in 2172480 square rods ? 

3. If a garrison of 987 men are supplied with 351372 
pounds of beef, how much will that be for each man ? 

Jlns. 3562^9. 

4« If you pay 94 cents a yard for cloth, how many 
3rards can you buy for 6716394 cents ? 

5* If you pay 145 dollars for a pipe of wine, how many 
pipes can you buy for (10875 ? Jins, 75. 

6. If a man travels 47 miles a day, how many days 
would it take him to travel 1222 miles P 

7. How many times is 3&42 contained in 21587211936? 

Ans. 5476208. 

8. If a ship sails 142 miles a day, how many days will 
it take her to sail 48564 miles ? 

9. Divide 887124 dollars equally among 236 men ? 

Jins. 83759. 

10. Divide 1491 dollars among 7 men } 

11. Divide 74400 dollars among 620 men? ^ns. 9120. 

12. Suppose 60 men catch 295200 fish: how many 
would each have caught ? 

13. If 17028 dollars is to be divided among a ship's 
crew, and each man to receive 44 dollars : how many men 
compose the crew ? ^ns. 387. 

14. Suppose 68959488 to be a dividend, and 718328 
the quotient : what is the divisor ? 

15. Suppose 34310 pounds of pork to be equally divided 
among a body of soldiers, each receiving 47 pounds : what 
is the number of soldiers ? Ans. 730. 

16. What is the divisor of 761858465, if 90001 be the 
quotient ? 

17. If the dividend is 761858465, and divisor 8465, 
what will be the quotient? Jlns. 90001. 

18. There are 1893312 inhabitants in 912 villages; 
if each village contains the same number, what is the popu- 
lation of each ? 
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19. If 61 rods of railroad cost 28609 dollars, how much 
will one rod. cost ? Ans, 469 dollars. 

20. If 472 rods of the same rail road cost 251104 dol- 
lars, how much was it a rod ? Ans. 532 dollars. 

21. If 26537009535 dollars be equally divided among 
27856 men, how many dollars will each have ? 

APPLICATIONS IN MULTIPLICATION AND DIVISION. 

1. What number multiplied by 3456, will produce 
3411072? Ans. 987. 

2. If 1974 men are supplied with 175686 pounds of 
pork, how much will each man have ? 

3. In 1830, the national debt of the United States was 
48565406 dollars ; in 1836, the debt was cancelled: had 
the payments been equal how much would have been paid 
in each year ? Ans. 8094234| dollars, 

4. What would 1800 miles of railroad cost at 14000 
dollars a mile ? 

5. The diameter of the earth is 7912 miles, and the 
diameter of the sun 1 12 times greater : what is the dia- 
meter of the sun, and how much greater is it than the 
diameter of the earth ? 

jo ^ 886144 in diameter ; and 878232 miles 
' ( greater than the diameter of the earth. 

6. The volcano in the Island of Bourbon, in 1796, 
threw out 45000000 cubic feet of lava : how long would 
it take 25 carts to carry it off, if each cart carried 12 loads 
a day, and 40 cubic feet at each load ? 

7. In 1787 it threw out 60000000 cubic feet: how long 
would it take for 25 carts to remove it ? 

Ans, 5000 days, 

8. The income of the Bishop of Durham, in England, 
is 292 dollars a day ; how many clergymen would this 
support on a salary of 730 dollars per annum. 

9. There are 31173 verses in the Bible: how many 
verses must be read each day, that it may be read through 
in a year ? Jins. 85+. 

10. A man's income is 2698 dollars a year, and his ex- 
penses 6 dollars a day : how much will he lay up ? 
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11. The river Ganges discharges 405000 cubic feet of 
water in a second : how much in an hour ? 

Jins. 1458000000. 

12. The sediment which flows down the Ganges in 
one day is 4320000000 cubic feet. If we suppose 12 
cubic feet to weigh a ton, the weight will be 60 times the 
weight of the great Pyramid in Egypt: what is the 
weight of the Pyramid ? 

13. If a railroad car goes at the rate of 65 miles an 
hour, how long would it take to pass round the globe, 
the distance being about 25000 miles ? Jlns, 384|^ hours. 

14. If a man sell 90 acres of land at 38 dollars an 
acre, and divides the money among his 5 children : what 
is each child's share ? 

15. The national debt of England is about 1990000000 
dollars : how many years would it take to pay this debt, 
if 10000000 dollars are paid annually ? Jlns. 199. 

16. I bought 167 hogsheads of sugar at 48 dollars per 
hogshead, and sold them for Thibet shawls at 4 dollars 
apiece : how many shawls did I buy ? 

17. How many yards of cloth, at 8 dollars per yard, 
will it take to buy 62 yoke of oxen at 95 dollars a yoke ? 

^ns. 736|. 

18. Sold 5505 pounds of cheese at 12 cents per pound, 
and took my pay in molasses at 36 cents a gallon : how 
many gallons did I buy ? 



REDUCTION 

FROM A HIGHER TO A LOWER DENOMINATION. 

1. How many hours in 344toA:. 6da. I7hr. ? 

Ans. 57953 hours. 

2. In 6 signs, how many minutes ? 

3. In 15 tons of hewn timber, how many solid inches ? 

Ans. 1290000 inches. 

4. How many times will a wheel, 16 feet and 6 inches 
in circumference, turn around in the distance of 84 miles ? 

5. What will 28 rods and 129 feet of land cost, at 12 
dollars a square foot ? Ans, 93024 dollars^ 
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6. In two leagaes, how many inches ? 

7. How many times will a wheel, 10 feet and 6 inches 
in circumference, turn roiind in going from New Haven 
to Hartford, the distance being 34 miles ? 

Ms. 17097^^ times. 

8. How many times will a ship, 104 feet and 8 inches 
long, sail her lengOi in going from New-York to China, 
it being about 12000 miles ? 

9. In 29 pieces of Holland, each containing 36 Ella 
Flemish : how many nails ? ^ns. 12528. 

10. In SJihd. ISgaL 2qt,: how many half pints? 

11. In 12 T. 15cic^. Iqr. I9lb, 12dr, : how many drams? 

^ns. 7323404. 

12. How many seconds old is a man, who has lived 
32 years and 40 days ? 

13. In 24 cords of wood : how many solid inches ? 

Ans. 5308416. 

14. How many barley corns will reach round the 
globe, the circumference being about 25000 miles? 

15. In 6SBA. SR. lOP. : how many square rods ? 

Jins. 93410. 

16. In 190 3rards, bpw many nails ? 

17. How many seconds since the Declaration of Inde- 
pendence, July 4th, 1776, to July 4th, 1838 ? 

^ns. 1956571200. 

18. How much will 3 loads of hay come to at 3 cents 
a pound, each load weighing 18ct0^ 3qr. 24lb. ? 

19. In 2ihhd. ISgals. 2qts. of molasses : how many 
pints? ^ns, 12244. 

20. If you should buy a piece of cloth containing 
B4lyds. Sqrs, Ina.: how many nails in the piece? 

21. In 197111024 square miles, how many square 
inches? Ans. 791300155893350400. 

22. Reduce 18 tons of round timber to cubic inches. 

23. Change 24 pipes into gills. Ans. 96768 gUls. 

24. Reduce 95 barrels of beer to pints. 

25. Change 84 chaldrons of coal to pecks. 

^ns. 12096. 

26. Suppose yout age to be I5yrs. 2wh 6da. I3hr. SBnu 
48«ec.: how many seconds old are you ? 
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27. If a ship has sailed 95. 13^ 25', how many seconds 
has she made? Ans. 1020300". 

28. How many square feet in 35j^. 2A. 24P.? 

29. How many inches, from Hartford to the White 
Mountain9 in New Hampshire, the distance being about 
241 miles? wdn5. 15269760. 

30. In 302 Ells English, how many yards ? 

31. In 24hkd. of sugar, each llcwt. 25/^., how many 
pounds? Jlns. 30168. 

32. How many grains in 30 pieces of metal, each 
weighing 9oz. 5pwt. ? 

33. What wiU 12ctt^^ 4qr. I2lh. of sugar cost at 12 cents 
a pound? .^n^. Sl76,16. 

34. What wil\2hhd, l6gaL Sqt. Ipt. of molasses cost at 
6 cents a pint? 



REDUCTION 

FROM A LESS TO A GREATER DENOMINATION. 

I. In 171360 pence, how many pounds? Jlns, £714. 
.2. In 243648 farthings, how many dollars at Qs. each ? 

3. How much will QSlb, 7oz. lOpwt. llgr. of gold cost 
at 20 cents per grain ? Jlns. $73298,20. 

4. How many pounds of gold can you buy for 955104 
at 20 cents per grain ? 

5. How many tons of sugar can you buy for 8146470, 
at 2 cents per dram ? 

Arts. 12T. 15cw^. Iqr. 19Zft. 6oz. 12dr. 

6. Reduce 1720320 drams to tons. 

7. What is the weight of 470 bags of sugar, each bag 
weighing 26 pounds ? Ans, lOOeto^ 12Z&. 

8. In 55799 grains of laudanum, how many pounds ? 

9. At 6 cents a pint, how many barrels of beer can you 
bay for 9820,80 ? Ans. 47 bar, ISgal. 

10. In 97397 grains, how many pounds Troy ? 

II. How many degrees in 9511603200 barleycorns? 

Ans. 720. 
12. How long will it take to count 2000000 at the rate 
(rf 50 a minute ? 
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13. In 1296000'^ how nmay signs ? Ms, 12. 

14. In 63360 iqches how many miles. 

15. In 31557600 seconds how many years. Ans. 1. 

16. In 2016 pints how many tuns. 

17. In 4014489600 square inches how many miles ? 

Ans. 1. 

18. In 11520 grains, how many pounds ? 

19. In 123456720 minutes how many years ? 

Ans. %Myrs, 265(2: %hr. 

20. In 811480^', how many signs ? 

21. In 2654208 solid inches, how many cords ? 

Ms. 12. 

22. If there is 15713280 inches in the distance firom 
New York to Boston, how many miles ? Ans. 248. 

23. If you have lived 399794890 seconds, how many 
years is that equal to ? 

Ans. 12yr. 24Ada. 6Ar. 8m. lOsec. 

24. In 4320 sheets of paper, how many reams ? 

25. In 31556928 seconds, how many years of 365 
days ? Ans. lyr. 5Ar. 48m. 48mc. 

26. How many yards in 760 nails ? 

27. The surface of the earth contains 

791300159907840000 square inches: how many square 
miles? j99». 197111025. 

28. In 132068556200 seconds, how many years ? 

29. In 592 solid feet of wood, how many cords ? 

Ans. 4 cords^ 5 cord feet. 



ADDITION OF DENOMINATE NUMBERS. 

1. Add 4:61b. 9az. Ibptot. 16^r., S7lb. lOoz. 6pwt. 14gr., 
lOQlb, lOaz. lOpwt. 10^., and &6lb. dpwt. 6gr. together. 

Ans. 29llb. 6oz. l5pwL 22gr. 

2. What is the weight of fortynsix pounds, eight ounces, 
thirteen pennyweights, fourteen grains, ninety-seven pounds, 
three ounces, and one hundred pounds, five ounces, ten 
pennyweights, and thirteen grains } 

3. Add the following together: 29T. IQctot. Iqr. 14Z&. 
12az. 9dr., IBcwL Bqr, Ub.^ 50T. 3^. 4at., and 2T. l^r. 
I4dr. Ans. 82T. 16ct9^ 0^. 16^^. loz. Idr. 
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4. What is the weight of d9T. lOcwt. Iqr, 27lb. 15oz. 
I2dr.y llcwU 6ZJ., \2cwU %r., and %qr. %lh. Mr,} 

5. Add the following together: 190» lOS 43 29 16^r., 
93 73 17gr., and 3ft 6g 5^ l9 18^r. 

wdfM. 24ft 3S 13 29 11^. 

6. Add together l^yd, %qr. 3na., l^yd. 2qr. Ina., 32yd. 
Ina., 2^r. 27ta., and 67yd. 3qr. 2na. 

7. What is the sum of the following: 64deg. S8mi. 
4/i»r. 26ri. 15/i. lOin. 2*flr-, 49mi. 7 fur. 3Srd. \2ft. 9m. 
Iftor., e/wr. 20rd., and 9mi. 3/ttr. 29rd. 9/^ 8in.? 

w^n«. 66deg. 2S^mi. 6jur. S5rd. 6ft. 4tn. 

8. What is the sum of the following : 314w^. 2R. 39P. 
200 Sq.ft. 136 Sq. in.; 16J1. IR. 20P. 10 Sq. ft.; SR. 
36P.;and4wd. 1J2. 16P.? 

9. What is the area of the four following pieces of 
land: the first containing 20wd. 3R. 15P. 250 Sq.ft. 
116 Sq. in.; the second, 19wd. IR. 39P.; the third, 2R. 
lOP. 60 Sq.ft.'y and the fourth, 6d. 6P. 50 8q. in.} 

Am. 46 A. 3R. 3 IP. 38 J Sq. ft. 22 Sq. in. 

10. Add together, 49 T. 19//. 1666in., 19 T. 10/. 
lOOlin., 16T. 36/. 109in. and 4tT. 17 ft. I727in. 

11. What is the solid content of 64 T. 33 ft. 800in., 9 T. 
1200in., 25/. 700in., and 95 T. 31/. 1500in. ? 

Jm. 170 r. ll/.744in. 

12. Add together, 67 tuns 2hhd. 60gal. Bqt. Ipt. dgi., 
19 tuns 3hhd. lOgal 2qt. Igi., 47 tuns Ihhd. 20gaL Iqt. 
Ipt. Igi., 90 tuns 2hhd. lOgal. 3qt. 2gi. 

13. Add together, 1 tun Ipi. llQgal. 3qt.^ Ipi. 48gaZ., 
5 tuns IpL S6gal.j 3qt.^ I02gal.^ and 4 tuns. 

Ans. 12 tuns \pL lOl^aZ. 2qt. 

14. Add together, 49 tuns 3hhd. 4ga1. 3qt. Ipt 2gt., 19 
tuns 2hhd. 37 gal Iqt., Ihhd. 51^aZ., and 74 tuns 3hhd. 
I9gal. 2qt. Ipt. 2gu 

15. Add together, 96^. 3pk. 2qt. Ipt, 46^. 3pk. Iqt 
Ipt^ 2pk, Iqt. Ipt J and 23^. 3pk. 4qt Ipt, 

Ans. lG8bu.2qt 

16. What is the sum of the following: 49^. 320da. 
14Ar. 49m. 37sec., 360da. I9hr. Sm. 46sec.j 76yr. 200da., 
l&yr. I60da. 20hr. 54ni. 455ec. 

17. What length of time is there in 24vr. 67da. 19ib*. 

13» 



302 SmPFLBMBNT. 



4am. 34sec.j SOOda. lOhr.^ 290da. 60m^ and 86yr. dIZOdd. 
61m. Ans. l\2yr. %4n\ia. 7hr. 24m. Sisec. 

18. Add together the following: 98. 20"^ 34' 37", 17^ 
36^ 44", 78. 28° 39' 14", 8s. 24° 38' 55". 

19. What is the sum of 58. 20° 30' 40", 7s, 54', 88. 
9° 45", and 29° 16' 54" ? Jlns. 21s. 29° 42' 19". 

20. What quantity of paper is there in 76 reams 19 
quires 23 sheets; 16 reams 8 quires 13 sheets; 4 
reams; and 90 reams 11 quires 8 sheets? 



SUBTRACTION OF DENOMINATE NUMBERS. 

1. The Revolution commenced April 19, 1775, and a 
general peace took place January 20, 1783 : how long 
did the war continue ? Jins, lyr. 9mo. Ida, 

2. America was discovered by Ck>lumbus, October 11, 
1492: what was the length of time to July 25, 1838? 

3. J purchased lG7lb. Soz. 16pto/. lOgr. of silver, and 
sold 98Z^. lOox, l2pwL I9gr.: how much had I left? 

Jins. esib. lOoz. 2pwt. I6gr. 

4. J bought 19 T. llcw^ Iqr. 27lb. l2oz. 12dr. of old 
iron, and disposed of 17 T. IScwt. 2qr. I9lb, l4oz. lOdr: 
what had I left ? 

5. I purchased 101^ llS 73 29 19^. of medicine, 
and sold 17^ 2^ 33 19 5^^: how much remained unsold? 

Ans. 849» 9S 43 Id ligr. 

6. Take 34^ 9i 43 29 from 930) lOS 53 l9 19^. 

7. From 46yd. Iqr. 3na., take 42yd. Sqr. Ina. 2in. 

Ans. 3yd. 2qr. Inn. \in. 

8. It is about 25000 miles round the globe ; if a man 
shall have travelled 43 miles 17 rods 9 inches, what dis- 
tance will remain ? 

9. Bought 7 cords of wood, and 2 cords 78 feet having 
been stolen, how much remains ? Ans. 4 C. 60ft. 

10. I had 15 yards of cloth; having sold dyd. 2qr. liut., 
what remains? 

11. Bought a hogshead of wine, and by an accident 
Sgal. dqt. Ipt. leaked out, what remains ? Ans. 54gal. Ipt 
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12. I have 7BA. of land; if I should sell 6Ji.3IL IP., 
how much should I have left. 

13. A owes B £100 : what will remain due after he has 
paid him Ss. ^d. Ans. £99 16s. 5^. 

14. A farmer raised 136 bushels of wheat; if he sells 
49hL 2pk, 7qt, Ipt^ how much will he have left 

* 15. From I74thhd. lOgal Iqt. IpL of beer, take 86^;^. 
I7gal 2qL IpL Ans. S7hhd. 46gal, Sqt 

16. A farmer had 576^. Ipk. 2qt. of wheat, he sold 
139^. 2pk. Sqt. IpL : how much remained unsold ? 

17. What is the difference of time between 31^. 
lOmo. 2ick. 4da, 7hr. 24m. ,495ec., and lOyr. lOmo. 2wk. 
2da. 7hr, d9m. I4sec. ? 

Ans, 51yr. Ida. 23hr. 25m. 35sec. 

18. There are two men, the oldest is 81yr. 6mo. Swk. 
lda.2lhr. I6sec. ; the youngest 29yr. I0ino.2wk. 4da. 16Ar. 
d4m. 45see. : what is the difference of their ages ? 

19. A merchant bought l7ctDt. 2qr, I4lh, of sugar, of 
which he sold at one time Sctot 2qr, 20lb. ; at another 
6ctr^ 1^. 5Z6. : how much remained unsold ? 

Ans, 7cwt. 2qr, I71h. 

20. A merchant had six debtors, who together owed 
him JS2917 lOs. 6(Z.; five pf them owed hun i)1675 IBs. 
dd. : what did the sixth owe ? 

21. Bought l2ctDt. dqr, 27lb. of pork, and sold at one 
time 4cwL 26Z5.; at another Bcwt. 3^r.; at another 2ctDL 
lib. : what remained on hand ? Jlns. Scwt. 

22. Bought a hogshead of molasses, and sold at one 
time lO^aZ. 3qt. IpL 2gi.\ at another 12^aZ. Bqt. \pt, Bgi,\ 
at another 15^al. 3^^ \pt. 2gi.: how much remains 
unsold ? 

23. Bought a piece of cloth containing I46yd. Bqr.^ and 
sold 95yd. 2qr. Bna. : how much remained ? 

Ans. h9yd. \na. 

24. A merchant has i@375 10s: if he takes £122 lis 
Bd to pay for goods, how much will he have left ? 

25. A merchant bought 375 T. \5cwt. Bqr. I9lb. 7oz. 
I2dr. of sugar, and sold 205 T. I7cwt. Iqr. 27lb. 9oz, 15dr. : 
how much remained on hand ? 

Ans. 169 T. 18cio^ Iqr. \9lb. IBoz. IBdr. 



304 SUPPLEMENT. 



MULTIPLICATION OF DENOMINATE NUMBERS. 

1. If one share in a certain stock be valued bX £13 Ss 
9^ what is the value of 96 shares ? 

Jins. £1290 48 Od. 

2. If one spoon weigh Soz, 6pwL 15gr^ what is the 
weight of 120 spoons ? 

3. If a man travel 24mi. 7/ur. 4rd. in one day, how &r 
will he go in one month of 30 days ? 

^ns. 746mi. 5/vr. Ord, 

4. If the earth revolve 0° 15' of space per minute of 
time, how far does it revolve per hour ? 

5. If a man be 2da. 5hr. ITmin. 19^c. in walking one 
degree, how long would it take him to walk round the 
earth, allowing 365| days to a year ? 

Ans. 2yr. 6Sda, I9hr, 540ttn. 

6. If a man drink Sgal. Iqt. Ipt of wine in a week, how 
much will he drink in 52 weeks ? 

7. A bond was given 21st of May, 1825, and was taken 
up the 12th of March, 1831 : what will be the product, if 
the time which elapsed from the date of the bond till the day 
it was taken up be multiplied by 3 ? Ans, I7yr, 6tno. Sda, 

8. Bought 90 hogsheads of sugar, each weighing I2cwt, 
2gr. lllb,: what was the weight of the whole ? 

9. What is the cost of 18 sheep at 55 9^d. apiece? 

Jlns, £& 4s Sd. 

10. If one hat cost lis M, what will 22 hats cost? 

11. What is the weight of 1 dozen silver spoons, each 
weighing Soz, 6pwt. Ans. Bib. Soz. I2pwt. 

12. What is the weight of 7 tierces of rice, each weigh- 
ing 6cwi, 2qr, l%lb. 

13. Bought 4 packages of medicine, each containing 
31b 4g 63 19 16^.: what is the weight of all ? 

Arts. 131b 7g 23 19 4gr. 

14. How far will a man travel in 5 days at the rate of 
24mi. 4fur. 4rd, per day ? 

15. How much molasses is contained in 26hkd,^ each 
hogshead having Qlgah Iqt, Ipt. ? 

Jlns. I6d4gdl. Iqt. Ipt 
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16, Williams 8f Lowry^ 







Bought of nSilfred Robinson. 

9 yf 


90 Yards of broadcloth, 


at 


8 


4 per yard. 


100 " " " 


at 


10 


6 


112 Yards of satinet, 


at 


3 


7i 
111 


126 ^ " " 


at 


12 


144 u u u . 


at 


19 


11 


162 « « u 


at 


9 


3 


70 Yards of bombazine, 


at 


19 


7J 


198 Yards of Italian silk. 


at 


16 


o^ 


132 a « u . 


at 


8 


4 

11 


66 '< <^ ^ 


at 


16 


Hi 

dns. £752 14« l^. 


Received payment, 






Alfred Robinson, 
per John Jfichols, 


17. JIfr. William Sampson 


'5 










Bought of John Strong, 

9 el 


92 Ivory combs, - - 


. 


at 


3 5| 


94 Pounds of col. thread. 


} 


at 


6 9| 


102 Yards of durant, - 




at 


1 8 


104 Silk vests, - - - 


. 


at 


6 7 ' 


106 Leghorns, - - - 


- 


at 


11 9^ 


114 Pair of nankin. 


- 


at 


8 3| 


116 Pounds of white thread, 


at 


9 lU. 


. 




Total Cost £257 175 8d. 



18. How many yards of cloth in 36 pieces, each piece 
containing 25yd, Sqr, ? 

19. How much land is there in 9 fields, each field con- 
taining 12w^. 2R, 25P. ? 

^ns. 113^. 32J. 25P. 

20. How many yards in 9 pieces, each 29yd. 2qr. Sna, 

21. If a vessel sails 5Z«. 2mi. (Sfur. S6rd, in one week, 
how far will it sail in 8 weeks ? 

,^ns. 47 L. Imi. 7 fur. Srd. 

22. A ^rmer has 18 lots, and each lot contains 41.^. 
2fi. HP:: how many acres does he own ? 
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23. There are three men whose mntual ages are 14 
times 20yr. Smo. dtok. 6da.: what is the sum of their 
ages ? Ans. 286yr. 5mo. 2wL 

24. Bought 90 hhd. of sugar, each weighing 12cio^. 2qr. 
I4lb. : what is the weight of the whole ? 

25. If a vessel sail 49mt. 6fur. Srd. in one day, how 
far will she sail in one month of 30 days ? 

Ans. U9Bmi.2jiar. 

26. Suppose each of 50 farmers to raise 125^. 2jd[. 
6qt, of grain : how much do they all raise ? 

27. F one spoon weigh Box. 6pwt. I6gr,^ what is the 
weight of 240 spdons ? - Ans. 6blb. 7oz. lOpwt. 

26. If one man receive Syd, Iqr. Ina. of cloth, how 
many yards will 1 1 men receive ? 
. 29. If a steamboat in crossing the Atlantic goes 21 Im 
4 fur. S2rd. a day, how far will she go in 15 days ? 

Arts. 3174 mOes. 

DIVISION OF DENOMINATE NUMBERS. 

1. If 62 yards of velvet cost £2 I85 8(2, what will one 
yard cost ? Ans. 1 Id, IM/or. 

2. If 92 yards of broadcloth cost £71 14^ 0(2, what is 
the value of 1 yard } 

3. If 90 hogsheads of sugar weigh 56 T. IdcwU Bqr> 
10Z&., what is the weight of 1 hogshead ? 

Ans. l2ctDt. 2qr. lllb. 

4. When 192 shares of a certain stock are valued at 
J61290 4s 0(2, what would be the cost of 1 share ? 

5. If the earth revolve 15^ on its axis in 1 hour, how 
far does it revolve in 1 minute ? Ans, 15^. 

6. If 106 tons of iron cost £1001 9^ 7(2, what is the 
value of 1 ton ? 

7. If 57 gallons of wine cost £23 lis 5^12, what is the 
cost of one gallon ? Jins. Ss, 9\d, 

8. If 59 casks contain 44A^. oBgal, 2qU Ipt. Of wine, 
what are the contents of one cask ? 

9. When I75gal. 2qt, of beer are drank in 52 weeks, 
how much is consumed in one week } 

Ans. Sgal IjL IpL 
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10. A rich man divided 168^. Ipk. 6qt. among 35 poor 
men : how much did each receive ? 

11. Suppose a man had 9Qlb. 2oz. I9pwt. 5gr. of silver, 
how much would he give 1 man if he gave an equal 
amount to 7 men ? ^ns. I4lb. Bpwt, 1 Igr. 

12. Divide 9hhd. 2Sgal 2qL by 12. 

13. What will he the share of one man, if 810 T. llcto^. 
20lb. lOoz. lldr. be divided equally among 346 men ? 

Ans.2T. 6cwt. dqr, lllb. Soz. I3dr. 

14. What will be the quotient of 65bu. Ipk. 3qt divided 
by 12? 

15. Sold Sib. of indigo for i/19 135 Bd.: how much was 
it a pound ? Jlns. £2 ds 2^. 

16. 1 gave £8 Ss 2d 2far. for 10 dozen of combs: how 
much did I pay fox 1 dozen ? 

17. If I pay Jei2 145 6d Bfar. for 35 bushels of wheat, 
how much is it per bushel ? Ans. 7s Sd Ifar. 

18. If a merchant pays £2S I2s 6d for 84 yards of 
doth : how much did he pay a yard ? 

19. Suppose a man has 246fni. 6fur. SQrd. to travel in 
12 days : how far will that be in a day ? 

dns. 20mL 4fiir. 2drd. 

20. Suppose the distance from New- York to Bristol, 
England, to be 3176 miles, and a steamship to complete 
the passage in 15 days: how far will she sail in one day 
at this rate ? * 

21. If a steamboat should go 224 miles a day, how long 
would it take her to go to China, it being about 12000 
miles? *^ns. bSda. IShr. 42m. 5l5ec. 

22. How long would it take a balloon to go from the 
earth to the moon, allowing the distance to be about 
240000 miles: the balloon ascending 34 miles per 
hour ? 

23. If a vessel sail 25"" 42' 40'' in 10 days, how far will 
she sail in one day ? Ans. 2° 34' 16." 

24. If you pay £56 85 for 96 yards of cloth, how much 
do you pay a yard ? 

25. If one man can lift 20173. l2ox.: how much can a 
boy lift, if a man lift 8 times as much as the boy ? 

Jins. 2M, daz. SpwL 
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26. Divide a leap year into 102 equal parts. 

27. Divide a common year into 102 equal parts. 

28. If 15 loads of hay contain 35 T. 4cwL^ what is the 
weight of each load ? 

29. Divide 371^. Ipk, cf wheat equally among 270 
men : what will each receive ? Ans* Ibu. Ipk. 4qt. 



FRACTIONS. 

REPUCTION OF FRACTIONS. 



Ans. 


*. 


Arts. 


tt- 


Ans. 


f 


Arts. 


^' 



1. Reduce ^^ to its lowest terms. 

2. Reduce \\\% to its lowest terms. 

3. Reduce ffif ^^ ^^ lowest terms. 

4. Reduce ^lii ^ i^ lowest terms. . 

5. Reduce ^^| to its lowest terms. 

6. Reduce ^^^ to its lowest terms. 

7. Reduce }ff to its lowest terms. 

8. Reduce 45|^ to its equivalent improper fraction. 

9. Reduce 10^^ to an improper fraction. ^ Ans, ^^^* 

10. Reduce 149^^ to an improper fraction. 

11. Reduce ^-^n^ to a whc^e or mixed number. 

Ans. 653^. 

12. In ^7856 of pounds of sugar: how many pounds? 

13. In ^^^l^ ^^ ^^' ^^ ^^^^ ' ^^^ many hhd. ? 

Ans, ^l^hhd. 

14. In ^xi l>^shels of wheat: how many bushels? 

15. Reduce ^ of f of •}■ of |- of |^ to a simple fraction. 

Ans. jfy. 

16. In ^ of ^ of ^ of 21 dollars: how many dollars? 

17. Reduce ^ of f of A of f of f of Y to a simple frac- 
tion. Ans. 5|-. 

18. I bought -)^ of f of a ship: what part did I buy ? 

19. Sold f of ^ of 265 of yards of cloth: how many 
did I sell? ^7». 131^. 
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20. In ^ of 15| of 6^ of 100 hotheads of sugar: 
how many hogsheads ? 

21. Reduce f , 7, 8 and 5^ to a common denominator. 

-Ans. if, W» W. W- 

22. What is the least common denominator of f , |>, 4, 

23. What is the common denominator of f , f, and 12^? 

JtfUi 5 4 ^0 888 

wans. Ysj YSj -ff* 

24. Reduce f , f and f of }^ to a common denominator. 

25. What is the common denominator of ^ of ^ of 2, 
f off of 8J, and | of 9^? Ans. U, W. W- 

26. What is the common denominator of ^ of 2 of ^ of 

3 of I of 4, J of 5 of ^ of 6J of J of 8, and | of ^ of 3^ 
of J? 

TO REDUCE FRACTIONS 
FROM A LOWER DENOMINATION TO A HIGHER. 

I. Reduce | of a pound to the fraction of a cto^ 

tans. "XT^ctof. 

2l If you study Arithmetic ^^ part of an hour : what 
part is it of a week ? 

3. Bought f of a pint of filberts : what part of a hogs- 
head? Ans. 7^ 

4. What part of a mile is 5^ furlongs ? 

5. Bought f Z&. of cloves : what part of a ton ? 

•«^» "ff Air- 

6. If a fly steps ^ of a barley corn, what part is it of a 

league? 

7. If a stone covers f of a square inch of land, what 
part of an acre does it occupy ? Ans. ^joTnmnr* 

8. Bought,^ of 3 pounds of raisins, what part of a cwt. ? 

9. What part of a barrel is ^ of 5^ of 6} of a pint? 

10.- What part of a year is ^ of •} of 2^ of 3^ of an 
hour? 

II. What is ^ of 2|- of 400 bushels of wheat ? 

Ans. 466} hUheh. 
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TO REDUCE FRACTIONS 

TO INTEGERS OF LOWER DENOMINATIONS. 

1. Reduce |^ of a cwi. of sugar to the lower denomina- 
tions, ^ns. Sqr. Bib. lor. I2^dr. 

2. I bought ^ of a hJuL of wine : how many gallons did 
I buy? 

3. Reduce \^ of a poond of laudanum to the lower 
denominations. Ans. 2^. 3^. 

4. What is the value of -^ of an acre ? 

5. A goldsmith received f of a pound of gold : what is 
the value? Ans. 13oz. I4tpu)t, ^gr. 

6. What is the value of f of a chaldron of coal ? 

7. What is the value of -^ of a yard ? 

Jlns. 2ft. 8in. \\har. 

8. A man travelled ^ of a mile : how many furlongs ? 

9. Reduce j^ of a day to the lower denominations. 

Aw, 12Ar. 55fli. 23^ec 

TO REDUCE FRACTIONS 
FROM A HIGHER TO A LOWER DENOMINATION. 

1. What is the value in grains of ^gfj^ pounds Troy ? 

Am. l\gr. 

2. What part of an inch is ^^ of an Ell English ? 

3. What part of a quart is 3^ of a tun ? Ans. If^t. 

4. What is the value in gills of \ of 1^ of 2| of a AA<2. ? 

TO REDUCE 

A DENOMINATE NUMBER TO A FRACTION OF A GIVEN 

DENOMINATION. 

1. What part of a ton is \Zcwt. Sqr. 20lb. ? Ans. ff . 

2. What part of 4cwt. Iqr. 24tlb. is ScwU Sqr. I7lb. ? 

3. What part of a pound Troy is lOoz. ISpiot. Sgr. ? 

Am. f . 

4. What part of a cord is 19/^. 1196^in. ? 

5. What part of a mile is 13/ttr. 2lrd. 18/^. 10m. 
l{ibar.} Ans. l^^fj^. 
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ADDITION OF VULGAR FRACTIONS. 

1. I bought 22f^ bushels of wheat at one time, 19<^ at 
another, and 33| at another : how much did I buy in all ? 

2. What is the sum of 26|, 18|, 19|, 13^, and ^? 

9. A farmer owns three farms; the first contains 471^ 
acres, the second 714^, and the third 181f : how many 
acres in all? Ans. 13G8|^ acres, 

4. Bought ^ of 3^ of ^cwU of sugar at one time ; at 
another, ^ of 5j- of ^cwt.\ at another, \ of -^ of %cwi.i 
bow much did I buy ? 

5. What is the value of ^ of a ton, and ^ of a ci^/ ? 

Ans. l^cvoL \qr. Slh. 12^^. 

6. How far is I of a mile and -^q of a furlong ? 

7. A man trayeUed 28f miles the first day, 33^ the 
second day, and 29^ miles the third day : how far did he 
travel in all ? Aru. 90mi. 4jur, I6rd^ 2fi. 11 j-in. 

8. Add 5| days and 52^ minutes together, and give 
the whole time. 

9. How many raisins are there in ^^t S^lb. and 
3^^? Ans. 2qr. I7lb. lox. mdr. 

10. Find the value of ^ of a year, ^ of a day, ^ of j of 
an hour, and i of -I of a minute. 

11. Bought 3 pieces of cloth; the first contained 4 of 
3 of f of f yards ; the second -}- of |- of 5 ; and the third ^ 
of -| of |-: what did they all contain ? 

Ans, 2yd. 2qr, l^na. 

12. Add together |, f , 13 and 18^. 

13. Add together ^,y, 1 and ^. Ana. 4^. 

14. Add together 38f, 13^ and 9f . 

15. Add together 6}, 13f , 17^ and 132}. 

Ans. 169^. 

16. Add together ■§■ of a week, ^ of a day, and one 
hour. 

17. Add together l\ewt. ll^lb. and 7|ac. 

Ans. IcwL Iqr. 6lb, 2^^ok. 
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SUBTRACTION OF VULGAR FRACTIONS. 

1. From f of an ounce take ^ of pwL ' 

Ans. 6pu)t. I5gr. 

2. Take ^ of a day and J of J of f of an hour from 3| 
weeks. 

3. A man engaged to work 41 days, but was absent by 
indisposition 6^-^ days : how many days did he work ? 

•Ans. 34^^ days* 

4. What remains of a hogshead of vinegar if J of it has 
leaked out ? 

5. A man has travelled 4mi. Ifur. 24rd: how much 
farther must he go in order to make 6 miles ? 

Ans, Imi. 6/ur. 16rd. 

6. From 1 take ^. 

7. From 9 take 1|. Ans. 7|. 

8. From f of a degree take f of a mile. 

9. Take ^ a square foot from -^ of an acre. 

Ans. IR. lSP.5yd.4fi. 

10. A man sold -^ of a house to one man, ^ to another, 
and ^ to another : what part did he still own ? 

11. One man bought J of -IctDt. of iron, another^ of 

^cwt. : how much did one buy more than the other ? 

Ans. m^ dram. 

12. From J of 12, take ^ of ^. 

13. From f of 1^ of 7, take | of |. Arts. 4^ 

14. From 75^^, take J of ^. 

15. From 1^ of a J6 take f of a shilling. 

Jlns. £1 98 3d. 

16. From IjOz. take ipwt. 

17. From S^cict. take 4^lh, 

Ans. Scwt. 3qr, lib. \oz. 9|dr. 

18. From 3^ZJ.Troy weight, take \-oz, 

19. What is the difference between 1 j- rods and f of an 
inch? Ans. 2\ft. U^vtL 
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MULTIPLICATION OF VULGAR FRACTIONS. 

1. Multiply i bushels by J of 7. ^ns. S\\ hu, 

2. A man bought f of f of a ship : what part did he 
buy? 

3. How much is ^ of 2^ times 8 dollars ? ^ns. 3^. 

4. How far will a man travel in 17^ hours if he goes 
at the rate of 9|- miles an hour ? 

5. How many miles are y% of 7 miles, multiplied by ^ 
of 87^. • Ans. 403^wi. 

6. What will 29f tons of gravel cost at \\ dollar a ton ? 

7. I own ^ of a ship, and sell ^ of ^ of my share : 
what part is it of the whole ? Ans.-^. 

8. What will 23f pounds of lead cost at ^ dollar a 
pound ? 

9. What will ^ cords of wood cost at 5f dollar a cord ? 

Afis, ^5^» 

10. A merchant sold 37^ hogsheads of vinegar for I7f 
dollars a hogshead : what did it come to ? 

11. Sold \ of 9\cv)t of sugar for | of 17 dollars a cwt, : 
what did it come to ? Ans. $78f . 

12. Sold I of I of 2^lh of rice for \ of 2^ of 10| 
cents a pound : what did it come to ? 

DIVISION OP VULGAR FRACTIONS. 

1. If I pay \ dollar a pound for tea, how many pounds 
can I have for 4284 dollars ? Ans, 4896Z&. 

2. Bought flour at 7f dollars a barrel, and laid out 129 
dollars for the article : how many barrels did I buy ? 

3. Paid 666f cents for marbles at six cents apiece : how 
many did I buy ? Ans, 1 1 1^. 

4. If raisins are 28^ cents a pound, how much can I 
have for 17^ cents ? 

6. How many barrels of flour can I buy for 161^ dol- 
lars if I pay 14| dollars a barrel ? Ans. HttIt^^^* 

6. Divide 5205^ dollars among -J- of 91 persons : what 
will each have ? 
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7. At ^ dollars an acre, how much land can I buy f<v 
^ of a dollar ? Ans. ^^^^icrs. 

8. How many apples can I buy for 2^ of ^ of 2 cents, 
if I pay 1^ of 2f of -^ cents apiece ? 

9. Bought } of a lot of land for 5040 dollars, and having 
sold f of what was bought, I gave f of the remainder to a 
charitable society, and divided the residue among 9 poor 
persons : what was the share of each ? Am. 37^. 

10. Of an estate valued 15000 dollars, the widow has 
1^, the oldest son f of remainder, and the residue was di- 
vided among 9 children : what was the share of each of 
the 9 children ? 

11. If 18 dollars will buy 650j^ acres of land, how 
much will one dollar buy ? Ans. 35^^. 

12. How much sugar can I buy for <^ of 15 cents, if I 
pay ^ of 22 cents a pound ? 



DECIMAL FRACTIONS. 

ADDITION OF DECIMAL FRACTIONS. 

1. What is the amount of 27, 14, 49, 126, 999, ,469, 
and ,2614 ? Ans. 1215,7304. 

2. Add 15, 100, 67, 1, 5, 33, ,467 and 24,6 together. 

3. What is the sum of 99, 99, 31, ,25 60,102 ,29 
100,347 ? Ans. 389,989. 

4. If you sell one piece of cloth for 94,25 ; another for 
95,075 ; and another for $7,0025 : how much do yon get 
for all ? 

5. What is the amount of $151,7, $70,602, $4,06, and 
$807,2659 ? Ans. $1033,6279. 

6. A man received at one time $13,25; at another 
$8,4; at another $23,051 ; at another $6; and at another 
$0,75 : how much did he receive in all ? 

7. Add together ,7509 ,0074, 69,8408 and ,6109. 

J^m. 71,21. 
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8. Find the Bum of twenty*five hundredths, three hun- 
dred and sixty-five thousandths, six-tenths, and nine mil- 
lionths. 

9. What is the sum of twenty-three millions and ten, 
one thousand, four hundred thousandths, twenty-seven, 
and nineteen millionths, seven, and five-tenths ^ 

Jins. 23001044,500059. 

SUBTRACTION OF DECIMAL FRACTIONS. 

1. From thirty-five thousands, take thirty-five thou- 
sandths. Jins. 34999,965. 

2. What is the difference between 4262,0246 and 
23,41653? 

3. From 346,523120 take 219,691245943. 

Ans. 12^,831874057. 

4. From 64,075 take ,195326. 

5. What is the difference between 107, and ,0007? 

Jlns. 106,9993. 

6. What is the difference between 1,5 and ,3785 ? 

7. From 96,71 take 96,709. Ans. ,001. 

8. From forty-three, and seventy-five thousandths, take 
eight, and twenty-three millionths. 

MULTIPLICATIO^N OF DECIMAL FRACTIONS. 

1. What will 6,29 weeks board come to at 2,75 dol- 
lars a week ? Ans. 917,2975. 

2. What will 61 pounds of sugar come to at 80,234 
dollars per pound ? 

3. If 12,836 dollars are paid for one barrel of flour, what 
will ,354 barrels cost? Ans. ^,543944. 

4u What is the content of a board, ,06 feet long and ,06 
wide? 

5. Multiply 49000, by ,0049. Arts. 240,1. 

6. Bought ,1234 oranges for 4,6 cents apiece: how 
much did they cost ? 

7. What will 375,6 pounds of coffee cost at ,125 dol- 
lars per pound ? Ans. 946,95. 
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8. If I buy 36)251 pounds of indigo at t0,029, what 
will it come to? 

9. Multiply 89^3421001 cents by ,0000028. 

Arts. ,00025015788028. 

10. Multiply 341,45 dollars by ,007. 

11. What is the content of a lot which is ,004 miles 
long and ,004 miles wide. ? 

Ans. ,000016 square tnUes, 
^ 12. Multiply ,007853 by ,035. 
13. What is the product of 26,000375 dollars multi- 
plied by ,00007 ? 

Ana. ,00182002625. 



DIVISION OF DECIMAL FRACTIONS. 

1. Divide ,6 dollars among 94 men. 

Ans. ,00638+. 

2. I gave 28 dollars to 267 persons: how much 
apiece ? 

3. Divide 6,35 by ,425. Ans. 14,941+. 

4. Tell the quotient of 36,2678 dollars divided by 2,25. 

5. Divide a dollar into 12 parts. Ans. $,083333+. 

6. I gave 21,75 dollars for 34,317 yards of cloth: 
how much a yard ? 

7. Divide ,25 of 3,26 into ,034 of 3,04 parts. 

Ans. 7,885+. 

8. How many times wiU ,35 of 35 be contained in 
,024 of 24 ? 

9. At ,75 dollars a bushel, how many bushels of rye 
can be bought for 141 dollars? Ans. ISSlm. 

10. Bought ,001 bushels of potatoes for ,20341 dollars 
a bushel, and paid in rye at ,00044 dollars a bushel: 
how much rye did it take ? 

11. Bought 53,1 yards of cloth for 2 dollars: how 
much was it a yard ? Ans. 0,037+. 

12. Divide 125 by 1045. 

13. Divide one nullionth by one billionth. 

Ans. one thousand* 



EXAMPLES IN FRACTIONS. 
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REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 



1. Reduce ^ to decimals. 

2. Reduce -^ to decimals. 

3. Reduce ^^ to decimals. 

4. Reduce -g^ to decimals. 

5. Reduce -y^sS ^^ decimals. 

6. Reduce ^H^ to decimals. 

7. Reduce j^^ to decimals. 

8. Reduce -^^^ to decimals. 

9. Reduce j^^^q^^ to decimals. 



0,85. 



Ans. 
Arts, 
An$, 

Ans. 

Arts. 

Ans. 0fiU7lS76. 

Ans. 

Ans. 0,0001. 

Ans. 



0436. 



0,2976. 



10. Reduce -^^^ ^o decimals. 

11. Reduce ao486ao ^^ decimals. 

Ans, 0,00000048828125. 



Ans. 

Ans. 0,88235+. 

Ans. 

w4fw. 0,89473684+. 

Ans. 0,119519+. 



12. Reduce f to decimals. ^ 

13. Reduce ]^ to decimals. 

14. Reduce ^j to decimals. 

15. Reduce ]^ to decimals. 

16. Reduce Ykws *^ decimals. 

17. Reduce /^y to decimals. 

18. What is the decimal value of f of f multiplied by ^ 
of3|? Ans. ,65714+. 

19. What is the value in decimals of •} of f of 1 divided 

by i of I? 

20. A man owns l of a ship, he sells -^ of his share : 
what part is that of the whole, expressed in decimals ? 

Ans. ,3181818+. 

21. Bought U of 87T^y bushels of wheat for y^ of 7 dol- 
lars a bushel : how much did it come to^ expressed in 
decimals } 

22. If a man receive f of a dollar at one time, 7^ at 
another, and 8f at a third - how many in all^ expressed in 
decimals ? Ans.. $17,05. 

23. What decimal is equal to f of 18, and -^V ^^ \i ^^ 
7m added together ? 

14 
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24. Whatdecimal is equal to } of 5 taken from f of 8|? 

Jins. 1,91666+. 

25. What decimal is equal to j^, f , ^ added together ? 

REDUCTION OF DENOMINATE DECIMALS. 

1. Reduce 2fL 6tn. to the decimal of a 3rard. 

Am. ,833333+. 

2. Bought 7oz. I9pwt of silver : what part of a pound ? 

3. Reduce 4^ months to the decimal of a year. 

Ans. ,375. 

4. Reduce 72 days to the decimal of a year of 365 
days. 

5. Reduce £25 I9s 5^ to the decimal of a pound. 

Ans. ^625,972916+. 

6. Reduce 2qr, 2llh, to the decimal of a cwt. 

7. Reduce 5fur. 36r(2. 2yd. 2ft. 9in. to the denomina- 
tion of a mile. .^ti^. ,739157flt.+. 

8. Reduce 4ciDt. 2^qr. to the decimal of a ton ? 

9. Reduce 3cfo/. 7lb. Soz. to the decimal of a ton. 

Jlns. ,15334821 T.+. 

10. Reduce 17Ar. 6m. idsec. to the decimal of a day. 

TO FIND THE VALUE OF A DECIMAL NUMBER. 

1. What is the value of ,86 of a cwt. ? 

Ans. Sqr. I2lb. ^oz. ldr.+. 

2. What is the value of ,8593 of a pound Troy ? 

3. What is the value of ,142465 of a year of 365 days ? 

Ans. 51, 999725^0. 

4. What is the value of ,002084 of a pound Troy ? 

5. What is the value of ,367 of a year ? 

Ans. lS4da. Ihr. 7m. 19|«ec. 

6. What is the value of ,7895 of a mile ? 

7. What is the value of ,375 of a yard ? 

Ans. Iqr. 2fia. 

8. What is the value of ,08634 of a mile ? 

9. What is the value of ,0098 of a ton ? 

Ans. 2llb. l6oz. 3,712dr. 

10. What is the value of ,2094 of a day ? 



319 



FBOXISCrOUS QUESTIOXS. 

L What win llf tons of bay cost at $17^ a ton? 

dns. $201,92^5. 

2. What wiO I2gal. 3qt. IpL of wme cost at $0^8 a 
quart? 

3. Bought a load c^ potash for $9,17, paying at &e 
rate of $16 a ton : what was the weight of the potash ? 

J3ns. llcwi. Iqr. 23lb. 

4. What will 57^ 2qr. ^na. of cloth cost at $6,78 a 
yard? 

5. What will 7^. 2fi. 38P. of land cost at $64,50 per 
acre? Jlns. $499,06875. 

6. Suppose a fiinner had 4 granaries of rye, the first 
contained 4,67 bushels; the second 9,87; the third 10,01 ; 
and the fourth 11,0012; after using 18,0679 bushels he 
sold the remainder for $1,03 per bushel, and divided the 
money among nine persons : what did each receive ? 

7. What is the cost of 693 yards of cloth, at $3,4775 
per yard. Jlns. $2409,9075. 

8. What is the cost of 917 bushels of wheat at $1,125 
per bushel ? 

9. What is the cost of 328 yards of calico at $0,1 3|. 
per yard ? Jlns. 43,733333+. 

10. Bought 17 bags of hops, each weighing 4cwt. 3qr. 
7lh, at $5,85 per ctoL : what was the whole cost ? 

11. A merchant sold 4 packages of cloth of the follow* 
ing number of 3rards, viz : the 1st contained 254 and 6 
thousandths yards; 2d, 12 and 6 tenths yards; 3d, 8 and 2 
hundredths yards; 4th, 180 and 2 million ths yards: how 
much did he sell in all ? Ans. 454,626002yd. 

12. A merchant buys 3 parcels of tobacco; the Ist 
contains 120 and two thousandths pounds ; the 2d, 78 and 
two ten thousandths pounds; the 3d, 52 and two tenth 
pounds : how much did he buy in all ? 

13. What is the sum of 60 dollars and nine hundredths, 
12 dollars and three tenths, 18 dollars and three thou- 
sandths, and 54 dollars and three hundredths ? 

Jins. $144,423. 
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14. A puts in trade $1008,684; B puts in 9700^930; 
C puts 8200,22; D puts in $198,668; and £ puts in 
$18002,64 : what is the whole amount put in ? 

jins. 

15. B has $2808, A has $3 9 dimes and 3 mills : how 
much more money has B than A ? Ans. 2804,007. 

16. A merchant huys 75 yards of cloth at $1,50 per 
yard : what is the entire cost ? ^ns. 

17. A farmer sells 26,24 cords of wood at $4,25 per 
cord, and 26 bushels of wheat at $1,06 per bushel ; he is 
to take in payment 26 yards of cloth at $4,07 per yard, 
and the remainder in cash : how much money did he re- 
ceive ? 'jJns. $33,26. 

18. If 24 men have each 678 dollars 3 dimes 8 cents 
and 6 mills, what is the total amount of their money ? 

Ans, 

19. If one man can remove 11,82 cubic yards of earth 
in a day, how much could 38 remove ? ^ns, 449,16j^cf. 

20. What is the cost of 16,6 yards of cloth at $10,94 
per yard ? t^ns, 

21. If a man earns 1 dollar 1 dime 1 cent and 1 mill per 
day, how much will he earn in a year, if he do not work 
on Sundays ? Jlns. $347,743. 

22. What will be the cost of seven hundred and fifty 
thousandths cords of wood, at $4 per cord ? •Ans. 

' 23. A person leaves an estate of $2946,388 to be 
equally divided among 12 persons: what is each one's 
share? Ans. $245,532^. 



RULE OF THREE, 

AND PROMISCUOUS QUESTIONS. 

1. If 16 men perform a piece of work in 24 days, how 
many men would it require to perform the work in 12 
days ? Jtns, 32 men. 

2. Suppose a cistern has two pipes, and that one can fill 
it in 8^ hours, the other in 4| : in what time can both fill 
it togeUier ? 



EXAMPLES IN RULE OF THREE. 321 

3. Two men and a boy were engaged to do a piece of 
work, one of the men could do it in 5 days, the other in 
8 .days, and the boy could do it in 10 days : how long 
would it take the three together to do it ? Jtns. 2^. 

4. If a man perform a journey in 22^ days, when the 
days are 12 hours long, how many days will it take him 
to perform the same journey when the days are 15 hours 
long ? 

5. After laying out \ of my money, and ^ of the re- 
mainder, I had 72 guineas left : how much had I at first ? 

Ans. 120 guineas. 

6. A reservoir has three pipes, the first can fill it in 
12 days, the second in 11 days, and the third can empty 
it in }4 days: in what time will it be filled if they are all 
running together ? 

7. If the freight of 40 tierces of sugar, each weighing 
S^cwL^ 150 miles, cost $42, what must be paid for the 
might of lOhhd. of sugar, each weighing l2cwL 50 
miles? >^ns. $12. 

8. If a family of 14 persons spend $1120 in 8 months, 
how much* will 9 of the same family spend in 5 months ? 

9. The quick step in marching is 2 paces per second, 
at 28 inches each : at what rate is that per hour, and how 
long will a troop be in reaching a place 20 miles distant, 
allowing a halt of half an hour for refreshment ? 

a ( rale 3^ miles per hour ; 
* I time 6/ir, 47m. 8^ec. 

' 10. Two persons A and B are on the opposite sides of 
a wood which is 536 yards in circumference ; they begin 
to travel in the same direction at the same moment ; A 
goes at the rate of 11 yards per minute, and B at the rate 
of 34 yards in 3 minutes : the question is, how many 
times the quicker one must go round the wood before he 
overtakes the slower ? 

11. In the latitude of London, the distance round the 
earth measured on the parallel of latitude, is about 15550 
miles. Now as the earth turns round in 23 hours 56 min- 
utes, at what rate per hour does the city of London move 
from west to east } * Arts, 649 j|^ miles per hour. 
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12. A father left his son a fortune, \ of which he ran 
through in 8 months ; |- of the remainder lasted him 12 
months longer, when he had harely J&820 left: what sum 
did his father leave hmi ? 

13. There are 1000 men besieged in a town with pro- 
visions for 5 weeks, allowing each man 16 ounces a day. 
If they are reinforced by 500 more and no relief can be 
offered till the end of 8 weeks, how many ounces must be 
given daily to each man ? Ans, 6|oz. 

14. A father divided ^ of his estate to one son, and 
of the remainder to another, leaving the remainder to 

lis widow. The difference of the childrens' legacies was 
£514 65 Sd: what was the widow's portion ? 

15. Two persons, A and B, depart at the same time, 
the one from Boston and the other from Hartford, distant 
about 100 miles. After 7 hours they meet pn the road, 
when it appears that A had rode 1-J^ miles per hour faster 
than B : at what rate per hour did each traveller ride ? 

Ans. A 7§f , B 6^ miles per hour, 

16. What will be the cost of a piece of silver weighing 
73ZJ. ^0%, l^jpwt, at 5* 9d per ounce ? 

17. If the penny loaf weighs 8 ounces when the bushel 
of wheat cost ts 3(2, what ought it to weigh when the 
wheat is 8s 4d per bushel ? Arts, ^o%. 1 ^-^dr. 

18. If one acre of land costs J@l 7$ 8(Z., what will be 
the cost of 173^. 2i2. 14P. at the same rate ? 

19. A gentleman's estate is worth dS2107 125 a year: 
what may he spend per day and yet save £500 per 
annum? Jins, M 85 l^^T. 

20. Four thousand soldiers were supplied with bread 
for 24 weeks, each man to receive l4oz, per day ; but by 
some accident 210 barrels containing 2001b, each were 
spoiled: what must each man receive in order that the 
remainder may last the same time ? 

21. Let us suppose the 4000 soldiers having one-four- 
teenth of their bread spoiled, to be put on an allowance of 
ISoz. of bread per day for 24 weeks : required the weight 
of their bread, good and spoiled, and the amount spoiled ? 

a ( whole weight 588000Z&. ; 
•^^^ I spoUed 42000/^. 
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22. Suppose 4000 soldiers after losing 210 barrels of 
bread, each containing 200Z&., were to subsist on Idoz. a 
day for 24 weeks ; had none been lost they might have 
received l4oz, a day : what was the whole weight, and 
how much did they receive ? 

23. Let us now suppose 4000 soldiers to lose one 
fourteenth of their bread, then to receive Idoz, per day 
for 24 weeks : what was the whole weight of their bread 
including the lost, and how much would each have re- 
ceived per day had none been spoiled ? 

C whole weight 588000Z3; 

Jins, 2 less 42000Z*. 

( 14o2. per day had none been lost. 

24. A certain amount of provisions will subsist an 
army of 3000 men for 30 days : if the army be increased 
by 2000, how long would the same provisions subsist it ? 

25. A merchant bought 42 pieces of cloth, each con- 
taining 20 yards, for which he paid $2520 : he sold the 
cloth at $3 per yard, did he make or lose by the bargain ? 

^ns. He neither made nor lost. 

26. If 18 men can build 72 rods of wall in 4 days, how 
many rods will 38 build in 22 days ? 

27. If 8 barrels of flour will supply 240 men for 6 days, 
how long will 14 barrels supply 126 men ? Ans. 20da. 

28. The sum of $2500 is to be divided between two 
brothers, so that for every dollar received by the younger 
the older was to receive $4 : how much did each receive ? 

29. If J^ of a pole stands in the mud, 1 foot in the water, 
and f in the air, or above the water, what is the length of 
the pole ? 

30. If 50 persons consume 600 bushels of wheat in 1 
year, how much will 278 persons consume in 7 years ? 



PRACTICE. 

1. What will be the cost of 752 yards of cloth at $1^ 
per yard ? 

2. What will be the cost of 392 yards of cotton at Is Qd 
per yard ? Ms. JS29 Ss. 
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3. What will be the cost of 28^ yards of broadcloth at 
£l 4s M per yard ? 

4 What will be the cost of 2000 quills at ^ cent per 
quill? ^ns. flO. 

5. What will be the cost of 1800 lead pencils at 3 cents 
apiece ? 

6. What will 14 £11 English 2 nails of broadcloth cost 
at £2 Ss Sd per yard ? Ans. £38 9$ 7^4. 

7. What will Blctot Iqr. 6lb. of sugar cost at Is per 
pound? 

8. What will 102 acres of land come to, at £6 4« 4d 
per acre ? Ans. £634 2$. 

9. What will be the cost of 19^aZ. Iqt. 2gL of wine at 
5« 4d per quart ? 

10. What will be the cost of 72 dozen of eggs at Is 3d 
per dozen ? Jtns. £4 10s 

11. What will 393 pound of cheese come to, at Is 2d 
per pound ? 

12. What will be the cost of 28^ yards of cloth, at $9^ 
per yard? ' Jlns, 270,75. 

13. What will 288 pounds of rice come to, at 3^ per 
pound ? 

14. What will be the cost of 924 yards of linen at 75 
cents per yard ? Ans, $693. 

15. What will 154^ tons of hay come to, at $12 per 
ton? 

16. What will be the cost of 876 bushels of apples, at 
31^ cents per bushel ? Ans. 273,75. 

17. What is the cost oi 280 yards of tape, at 2} cents 
per yard ? 

18. What is the cost of 40 pounds of soap, at 6f cents 
per pound ? Ans, 2,70. 

19. What will be the cost of 2hhd, 6gaL 3qt. 2gL of 
molasses, at 124 cents per quart? 

20. What will be the cost of 55^. Spk, 6qt, of wheat, 
at 105 2d Sfar per bushel ? Jns. £28 Us lOd lf|(Z. 

21. What is the value of 3096 yards of tape, at 2j<2 
per yard ? Ans. j829 Os 6d. 

22. What is the cost of 7422 pounds of sugar, at 15^ 
per pound ? 
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SIMPLE IlrtlEREST. 

1. What is the interest, at 6 per cent, on 8178,50 for 
50 years ? Ans, 535,50. 

2. What is the amount of $1433,14 after bearing inter- 
est for 8 years, at 6 per cent ? 

3. What is the interest on 8957,08 for 12 years, at 3^ 
percent? Ans, 401,97 3+., 

4. What is the interest on 8750,90 for 84 months, at 7 
per cent ? 

5. What is the interest on 88099,74 for 48 months, at 5 
per cent per annum ? •ffbns, 1619,94 8, 

6. What is the interest on 8179,50 for 60 months, at 6 
per cent per annum ? 

7. What is the interest on 837596,42 for 48 months, at 
6 per cent per annum ? Ans. 89023,140+. 

8. Whajt is the interest on 87953,70 for 27 months, at 
6 per cent per annum ? 

9. What is the interest on 80,75 for 150 years, at 6 per 
cent per annum ? *Bn8. 6,75. 

10. What is the amount of 863,50 for 200*years, at 6 
per cent per annum ? 

11. What is the interest on 81639,50 for 11 months, at 
6 per cent per annum ? Arts, 890,17 2+. 

12. What is the interest on 864,36 for 72 months, at 6 
per cent per annum ? 

13. What is the interest on 833,50 for 7 months and 17 
days, at 7 per cent per annum ? Ans, 81,47 8+. 

14. What is the interest on 8102,34 for 9 months and 
29 days, at 4 per cent per annum ? 

15. What is the interest on 8172 for 99 months and 19 
days, at 12^ per cent per annum ? Ans, 8178,50+. 

16. What is the interest on 8288 for 5 days, at 6 per 
cent per annum ? 

17. What is the interest on 81613,80 for 1 year 10 
months and 10 days, at 6 per cent per annum ? 

Ans. 8180,207+. 

18. What is the interest on 8400, for 10 years 3 months 
and 6 days, at 7 per cent per annum } Ans, 8287,46 6+. 

14* 
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COMPOUND INTEREST. 

1. What will be the amdUnt of J6550 10^ placed at com- 
pound interest at 7 per cent for 3 years, the interest being 
added annually ? Ans. Jg674 7« S^d+. 

2. If the population of a country be 2500000, and it in- 
creases 25 per cent every 10 years, what will it amount to 
in 20 years ? 

3. What will a note of $300 amount to in 2 years, 
compound interest at 6 per cent, the interest being added 
semi-annually? w^n«. $337,65 2+. 

4. What is the compound interest on $637,25, for 5 
years at 5 per cent, the interest being added annually ? 

5. What will be the amount of $600 in 1^ years at 6 
per cent, the interest being added quarterly ? 

Ans. 656,06 5+. 



DISCOUNT. 



1. A note of $550,50 is due in II months, but the per- 
son to whom it is payable sells it with the discount off 
at 7 per cant : how much shall he receive ? 

Ans. 517,30 6+. 

2. How much ought Mr. Ready to pay in cash for his 
note of £18, due 15 months hence, it being discounted at 
5 per cent ? 

3. Mr. A gives his note to B for $240, one-half payable 
in 4 months and the other half in 8 months : what is the 
present value of said note, discount at 5 per cent per 
annum? Ans. 234,16 2+. 

4. What is the present value of £275 payable as fol- 
lows : one-half in 3 months, one-third in 6 months, and 
the rest in 9 months : the discount being 6 per cent per 
annum ? 

5. Bought goods for dS250 ready money, and sold them 
for £300 payable by a note at 6 months : now if the note 
be discounted at 6 per cent per annum, will the purchaser 
make or lose ? Ans. makes £41 5^ 2|(2-f-. 

6. What is the present value of $4000 payable in 9 
months, discount 4^ per cent per annum ? 
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7. How much corn must I carry to a miller that I may 
receive a bushel of meal : he taking -^ for toll ? 

Ans. Ihu. 2-fgqt, 

8. Mr. Johnson has a note against Mr. Williams for 
$715,50, dated August 17th, 1838, which becomes due 
January 11th, 1839 : what ready money must be paid for 
the note September 25th, 1838. 

9. C owes D $1728, to be paid October 27th, 1842 ; 
C wishes to pay on the 24th of August, 1838, to which 
D consents : how much ought D to receive, interest at 6 
percent? Ans. $1381,847+. 

10. What is the present value of a note of $1600, due 
4 years hence : the interest being computed at 5 per cent 
per annum ? 

11. A man having a horse for sale, offered it for $225 
cash in hand, or 230 at 9 months ; the buyer chose the 
latter : did the seller lose or make by his offer, supposing 
money to be worth 7 per cent ? 

Arts, he lost $6,47 3+. 



COMMISSION AND BROKERAGE. 

1. My commission merchant sells goods to the amount 
of $1000, on which I allow him a commission of 2 per 
cent, and as he pays over before the money becomes due, 
I allow him l^ per cent : how much am I to receive ? 

Arts, $965,30. 

2. My broker receives from me $2000 to be laid out in 
stocks : what will be the value of my stocks after allow- 
ing him 2^ per cent commission ? 

3. I sold $6910,80 worth of goods for a merchant at a 
commission of 2J per cent : how much ought I to pay 
over to my principal ? Ans. $6738,03. 

4. I remitted to my agent $7380 to lay out in the pur- 
chase of iron. He takes 3^ per cent on the whole sum 
for his commission, and then buys iron at 95 dollars per 
ton : how much does he purchase ? 



328 SUPPLEMENT. 

PERCENTAGE, 

The term per cent, means a hundredth part of the thing 
spoken of. The term is generally used to express the 
interest on money, hut may also be employed to designate 
hundredth parts of other things. Thus, when we say 
twenty per cent of a bushel of wheat, we mean twenty 
hundredths, or one-fifth of it 

EXAMPLES. 

1. A has $426 deposited in the bank, and wishes to 
draw out 5 per cent of it: how much must he draw for? 

^ns, $21,30. 

2. A merchant has 600 barrels of flour; he shipped 
64 per cent of it and sold the remainder : how much did 
he sell ? 

3. A merchant bought 400 hogsheads of molasses. On 
getting it into his store, he found it short 3^ per cent: 
how many hogsheads were wanting? ^ns. 14. 

4. Two men had each $240. One of them spends 14 
per cent, and the other 18^ per cent : how many dollars 
more did one spend than the other ? 

5. What is the difference between &J- per cent of $400 
and 6^ per cent of $350 ? ^ns. $0,75. 

6. A trader laid out $160 as follows : He pays 24 per 
cent of his money for broadcloths ; 30 per cent of what is 
left for linens; 12 per cent of what is left for calicoes; 
and then, 5 per cent of the residue for cottons : how much 
did he pay for cottons ? 

7. A man purchases 250 boxes of oranges ^and found 
that he had lost in bad ones 18 per cent: To how many 
full boxes were his good oranges equal ? Ans. 205. 

8. If I buy 895 gallons of molasses and lose 17 per 
cent by leakage, how much have I left ? 

To find the rate per cent. 

1. If I buy 6 hogsheads of molasses for $200 and sell 
them for $220, what do I gain per cent on the money 
expended ? 
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It is plain that 820 is the amount made. What per 
cent is this of $200 : that is, how many hundredths of 
#200? If we add two ciphers and divide, the quotient 
will express the hundredths : Thus, 

2000 
-200=^^5 

that is, 20 is ten per cent of 200. 

Hence, to determine the per cent which one number is 
of another, we have the following 

1. Bring the number to hundreds by annexing two ciphers 
or removing the decimal point two places to the right. 

II. Divide the number so formed by the sum on which 
the percentage is estimated : the quotient will express the 
per cent, 

2. A man has $550 and purchases goods to the amount 
of $82,75 : what per cent of his money does he expend ? 

3. A merchant goes to New-Tork with $1500; he first 
lays out 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that remained 
after his first? *^ns, 55 per cent, 

4. Out of a cask containing 300 gallons, 60 gallons is 
drawn : what per cent is this ? 

5. If I pay $698,33 for 3 hogsheads of molasses and 
sell it for $837,996, how much do I gain per cent on the 
money laid out ? ^ns, $20 per cent, 

6. If I pay $698,33 for 3 hogsheads of sugar and sell 
them for $837,996, how much do I make per cent on the 
amoimt received ? 

7. A man gave his note for $240, and soon after made a 
pa3rment of $160: what per cent of the debt did he pay? 

Ans, 66^ per cent. 

The per cent of loss or gain being givenf and the amount 
received^ to find the principal or cost, 

1. I sell a parcel of goods for $170, by which I lose 
15 per cent : what did they cost ? 
It is evident that the cost, less 15 per cent, that is, less 
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15 hundreths of the cost, is equal to 9170. Hence, 85 
hundredths of the cost is equal to $J70; and conse- 
' quently, the cost is equal to 

*170x 100-4-86=^*200 cost 

Hence, to find the cost when there is a loss, 

Multiply the amount received by 100 and divide the pr(h 
duct by the difference between 100 and the per cent, 

2. Sold a parcel of goods for 8195,50, on which 1 
made 15 per cent : what did they cost me ? 

It is evident that the cost added to 15 hundredths of 
the cost, will be equal to what the goods brought, tiz, 
8195,50. If we call the cost 1, then ^ of the cost, 
plus ^^ of the cost is ^qual to what they bring : That is 

{^ of co8t=$195,50 ; 

or, cost equals 8195,50 Xl00-s-115ss$170. 

Hence, to find the cost when there is a gain. 

Multiply the amount ^100 and divide the product by 
100 plus the per cent, 

3. Sold cloth at 81,25 per yard and lost 15 per cent: 
For what should 1 have sold it to gain 12 per cent ? 

Ans, 81,6470^ per yard. 

4. Sold cloth at 81,25 per yard and lost 15 per cent: 
what per cent should I have gained had I sold it at 
81,6470^^ per yard? 

5. Sold cloth at 81)64701^ per yard and gained 12 per 
cent : for what ought I to have sold it to lose 15 per 
cent? Jins, 9lyl6 per yard. 



INSURANCE. 

1. What is the premium of insurance on 89870, at 14 
percent? Ans. 81381,80. 

2. A merchant wishes to insure on a vessel and cargo 
at sea, valued at 828800 : what will be the premium at 
If per cent? 
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3. What is the premium on $750 at If per cent ? 

Ans. $.13,12^ 

4. What is the premium of $8750 at 3^ per cent ? 

5. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2^ per cent : what does 
he pay for his policy ? Ans, $450. 

6. A merchant learns that his vessel and cargo valued 
at $36000, have been injured to the amount of $12000; he 
effects an insurance on the remainder at &J- per cent : what 
premium does he pay ? 

7. What is the insurance on my house valued at 5000 
at } per cent ? Ans, $12,50. 



BANKING. 



When a bank discounts a note, it is customary to sub* 
tract from the face of the note the interest for the time 
which must elapse before the note becomes due ; and the 
di^rence between this sum and the face of the note, is 
what the bank credits as the value of the note. A person 
i&jf'^ obliged to pay a note until three days after it falls 
due. These are called days of grace. The bank, that it 
may lose no interest, always charges interest for the days 
of grace. Thus, if a note is made payable in thirty days, 
a bank which discounts it will charge interest for thirty- 
three days. 

1. What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest? Ans. $10,49 9+. 

2. A merchant sold a cargo of cotton for $7860 for 
which he receives a note at 6 months : how much money 
will he receive at a bank for this note, discounting it at 6 
per cent interest ? 

3. What is the bank discount on a note of $100 payable 
in 60 days, discounted at 6 per cent per annum ? 

Ans, $1,04 9+. 

4. A has a note against B for $1728, payable in three 
months ; he gets it discounted at 6 per cent interest : how 
much does he receive ? 
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LOSS AND GAIN. 

1. If I buy coffee at 16 cents and sell it at 20 cents: 
how much do I make per cent on the money paid ? 

^ns, 25 per cent. 

2. If I buy tea at 4s per pound and sell it at 4s 9d per 
pound : how much should I gain on a purchase of JSIOO ? 

3. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound: how much 
did he gain on the whole, and how much per cent on the 
money laid out ? 

a ( tc/wZe ^ain 813,00; 
' ( gain 20 per cent, 

4. Bought cloth at 81,25 per yard, which proving bad, 
I wish to seH it at a loss of 18 per cent: how much must 
I ask per yard ? 

5. Bought 50 gallons of molasses at 75 cents a gallon, 
10 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost? ^ns. 81,031 j. 

6. Bought, a cow for 830 cash, and sold her for 835 at 
a credit of 8 months : reckoning the interest at 6 per cent 
how much did I gain ? 

7. Bought 67 yards of cloth for 8112, but 19 yards 
being spoiled, I am willing to lose 5 per cent : how much 
must I sell it for per yard ? Ans. 82,216}. 

8. Bought 67 yards of cloth for 8112, but a number of 
yards being spoiled, I sell the remainder at 82,2 16f per 
yard, and lose 5 per cent : how many yards were spoiled ? 



FELLOWSHIP. 

1. A bankrupt is indebted 82729, viz: to A 8500,37; 

to B 8228; to C 81291,23; and to D 8709,40; but his 

estate is only worth 82046,75. How much can he pay 

on the dollar, and how much will each creditor receive? 

a (75 cents on the dollar; A gets 8375,27 J: 

^^' I B 8171 ; C 8968,42}; and D 8532,06. 
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2. A, 69 and C send a ship to sea, which together with 
her cargo was worth 915000. A and B owned each one- 
fifth, and C the rest. They gained $1250 : how much did 
each pay towards the ship and cargo, and what did each 
receive of the profits ? 

3. A man bequeathed his estate to his four sons in the 
following manner, viz: to his first $5000 ; to his second 
$4500; to his third $4500; and to his fourth $4000. 
But on settling his estate it was found that after paying 
debts, charges, &c. only $12000 remained to be divided : 
how much must each receive ? 

Q k first son $3333,33^; stctynd $3000; 
^'^' \ third $3000 ; fourth $2666,66J. 

4. A widow and her two sons have a legacy of $1500, 
of which the widow is to have one-half and the son's each 
one-fourth. Now suppose the' eldest son to relinquish 
his share, and the whole to be divided in the above pro- 
portions between the mother and younger son, what will 
each receive ? 

5. Suppose premiums to the value of $12 are to be dis- 
tributed in a school in the following manner. The pre- 
miums are divided into three grades. The value of a 
premium of the first grade is twice the value of one of the 
second ; and the value of one of the second grade twice 
that of the third. Now there are 6 to receive premiums 
of the first grade, 12 of the second, and 6 of ihe third: 
what will be the value of a single premium of each grade ? 

( Ui grade $0,88^. 

Ms. \ 2d " $0,44. 
1 3d " $0,22J. 

6. Four traders form a company : A puts in $400 for 5 
months; B $600 for 7 months; C $960 for 8 months; 
D $1200 for 9 months. In the course of trade they lost 
$750 : how much falls to the share of each ? 

7. A and B lay out certain sums in merchandise 
amounting to $320, of which A pays $180 and B $140 ; 
they gain by the purchase $64 : what is each one's share ? 

Ans, A's $36; B's $28. 
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TAXING. 

A tax is a sum required to be paid to the government 
for its support. It is generally collected from each indi- 
vidual in proportion to his property. 

In some states, however, every white male citizen over 
the age of twenty-one years is required to pay a certain 
tax. This tax is called a poll tax; and each person so 
taxed is called a poll. 

In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town 
on which the tax is to be laid. If there is a poll tax, 
make a full list of the polls, and multiply the number by the 
tax on each pole, and subtract the product from the whole 
tax to be raised by the town ; the remainder will be the 
amount to be raised on the property. Having done this 
divide the whole tax to be^'raised by the amount of taxable 
property and the quotient will be the tax on 81. Then, 
multiply this quotient by the inventory of each individual) 
and the product will be the tax on his property. 

A certain town is to be taxed $4280, the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The property of 
A is valued at $2800, and he pays 4 polls, 
B's at $2400 pays 4 polls, E's at $7242 pays 4 polls, 
C's at $2530 pays 2 " F's at $1651 pays 6 ^ 

D's at $2260 pays 6 « G's at $1600,80 pays 4. 

What will be the tax on one dollar, and what will be A^i 
tax. Also the tax on each ? 

$l,40x200=$280 amount of poll tax. 
$4280 — $280 « $4000 amount to be levied on property. 

$4000~$1000000=4 mills on $1. 
Then, to find the tax of each, as A^s for example. 
A's inventory $2800 

,004 

11,20 
4 polls at $1,40 each 5,60 

A's whole tax $16,80 

In the same manner the tax of each person in the town- 
ship may be found. 
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The assessors after finding the per cent., or the amount 
to be raised on each dollar, often form a table showing the 
amount which certain sums would produce. Thus, after 
having found, as in the last example, that 4 mills is to be 
raised on each dollar, we can, by multiplying by the seve- 
ral numbers 1, 2, 3, 4, obtain the following table. 



« « 


» 




$ 


« 


8 


1 gives 0,004 


20 1 


^ives 0,080 


300 gives 1,200 | 


2 " 0,008 


30 


u 


0,120 


400 


" 1,600 


3 « 0,012 


40 


u 


0,160 


500 


" 2,000 


4 ^ 0,016 


50 


u 


0,200 


600 


" 2,400 


5 « 0,020 


60 


u 


0,240 


700 


« 2,800 


6 " 0,024 


70 


u 


0,280 


800 


" 3,200 


7 ^ 0,028 


80 


ti 


0,320 


900 


«* 3,600 


8 ^ 0,032 


90 


a 


0,360 


1000 


« 4,000 


9 ^ 0,036 


100 


u 


0,400 


2000 


^ 8,000 


10 « 0,040 


200 


u 


0,800 


3000 


" 12,000 



1. Find the amount of B's tax from this table. 

B's tax on 8 2000 . . is . $ 8,000 
B's tax on 400 . . is . ^ 1,600 
B's tax on 4 poles, at $ 1,40 . $ 5,600 

B's total tax . . is . $15,200 

2. Find the amount of C's tax from the tables. 



Cstax 


on 


$2000 . . 


. is 


. $ 8,000 


Cs tax 


on 


500 . . 


. is 


. $ 2,000 


Cstax 


on 


30 . . 


IS 


. $0,1120 


Cstax 


on 


2 poles . 


> 18 


. $ 2,800 


CH 


1 total tax . 


- is 


. $ 12,920 



In a similar manner we might find the taxes to be paid 
by D, E, &c. 
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EQUATION OF PAYMENTS. 

In finding the equated time of payments, for several 
sums due at different times, any day may be assumed as the 
one from which we reckon. Thus, if I owe Mr. Wilson 
8100 to be paid on the 15th of July, $200 on the 15th of 
August, and $300 on the ninth of September, and we re- 
quire the mean time of a single payment, it would be most 
convenient to estimate from the first of July. 

From 1st of July to 1st payment 15 days 
4i a "to 2nd payment 45 days 

^ ^ "to 3rd payment 70 days 



Then, by rule given in page 227 
3 have 



we have 



100xl5« 1500 
200x45» 9000 
300 x70«21000 

600 6|00)31 5|0a 

525" 



Hence, the amount will fall due in 52^ days from the 
1st of July : that is, on the 22nd day of August 

But we may, if we please, demand at what time the pay- 
ment would be due from the first of June. 

From June 1st to 1st payment 45 days 
u a u u 2nd payment 75 days 
a a a u 3rd payment 100 days 

Thus 100 X 45= 4500 

200 X 75=15000 
300x100=30000 

600 6|00)495|00 

82^ 



Hence the payment becomes due in 82-J^ days from June 
1st, or on the 22nd of August — the same as before. 

J3ny day may^ therefore he taken as the one from which 
the mean time is estimated. 
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Ex. 1. Mr. Jones purchased of Mr. Wilson, on a credit 
of six months, goods to the following amounts, 

15th of January, a bill of $1250. 
10th of February, a bill of 1000. > 

6th of March, a bill of 800. 

8th of June, a bill of 750. 

He wishes, on the 1st of July, to give his note for the 
amount ; at what time must it be made payable. 

Arts, Sept. 1. 

Ex. 2. Mr. Jones bought $2000 worth of goods : he 
was to pay $800 in five months, $600 in six months, and 
the remainder in eight months; what will be the time of 
credit, if he pays the whole amount at a single payment } 

Ans, 6 mo. 6 days. 

Ex. 3. A owes B $200, of which $40 is to be paid in 
8 months, $60 in 5 months, and the remainder in 10 
months ; what is the mean time of payment ? 

Arts, 7 mos. 3 days. 

Ex. 4. Bought several lots of goods, as follows : 
A bill of $650, June 6th, 
Do. of 890, July 8th, 
Do. of7940, August 1st. 

Now if the credit is 6 months, at what time will the 
whole become due ? Ans. Jan. 24th. 

Ex. 5. Bought goods to the amount of $1280, to be paid 
for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remainder in one 
year; what is the average time of payment? 

Ans. 8 mo. 10 days. 

Ex. 6. Mr. Johnson sold, on a credit of 4 months, the 
following bills of goods, 

April 1st, a'bill of $1450 
May 7th, a bill of 1250. 
June 5th, a bill of 850. 
At what time will the whole become due ? 

Ana. August 28th. 
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CUSTOM HOUSE BUSINESS. 

Persons who bring goods, or merchandise, into the 
United States, from foreign countries, are required to pay, 
at the ports where they are landed, a certain amount on 
their value, called a Duty, This duty is imposed by the 
General Government, and must be the same, on the same 
articles of merchandise, in every part of the United States. 

Besides the duties on merchandise, vessels employed 
in commerce are required, by law, to pay certain sums for 
the privilege of entering tlie ports. These sums are large 
or small in proportion to the size or tonnage of vessels. 
The moneys arising from duties and tonnage, are called 
revereues^ 

In order to secure the faithful collection of the revenues, 
the government has established an office in each seaport, 
called a Custom House^ and the officers attached to it, are 
called Custom House Officers, 

For the purpose of ascertaining, with certainty, the 
amount of duties to be paid, it is provided, by law, that the 
cargoes of vessels employed in foreign commerce, shall be 
weighed, or gauged, by the Custom house officers. In 
the Custom house weight, or gauge, of merchandise, cer- 
tain allowances are made on account of the box, cask, bag, 
&c., which contains the goods; and also on account of 
leakage and breakage. 

Draft is an allowance from the weight of each box in 
favor of the buyer, for waste, &c. It is always deducted 
before the tare. 

Tare is an allowance made to the buyer for the weight 
of the hogshead, barrel, box or bag, containing the com- 
modity sold. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, bag, &c., which 
contains them. 

JVet Weight is what remains after all the deductions 
are made. 
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The following is the allowance for draft 

On a single box, weighing 1 cwt., or 1 12 lbs., 1 lb. 

*< '^ " " above 1 cwt, and under 2 cwt, 2 lb. 
« " w '« ** 2 cwt, and " 3 cwt, 3 lb. 
u u a u u 3 cwt, and « 10 cwt, 4 lb. 
" « w <* " 10 cwt, and " 18 cwt, 7 1b. 
" « ** " « 18 cwt, and upward, 9 1b. 

It should be borne in mind, that the tare is reckoned 
after the draft has been allowed. In computing the tare, 
any remainder which is less than half a pound, is omitted ; 
but when it is over half a pound it is reckoned as a pound. 

The following table shows the rates of tare. 

Sugar in casks, (except loaf,) . . 12 per cent. 

Sugar in boxes, 15 per cent 

Sugar in bags or mats, .... 5 per cent 

Sugar-candy in boxes, .... 10 per cent. 

Cheese in hampers or baskets, . 10 per cent 

Cheese in boxes, 20 per cent 

Candles in boxes, 8 pep cent 

Chocolate in boxes, . . . . . 10 per cent 

Cotton in bales, 2 per cent 

Cotton in ceroons, 6 per cent 

Glauber salts in casks, .... 8 per cent 

Nails in casks, 3 per cent 

Pepper in casks, 12 per cent 

Pepper in bales, 5 per cent 

Pepper in bags, 2 per cent 

Soap in boxes, 10 per cent 

Shot in casks, 3 per cent 

Twine in casks, 12 per cent 

Twine in bales, 3 per cent 

Liquor in casks, (for leakage,) . 2 per cent 
Beer, ale, and porter in bottles, 

(for leakage,) 10 per cent 

All other liquors in bottles, . . 5 per cent 

Or the importer may have them counted, and pay duty 
on the actual amount 
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The common size bottles are estimated, at the custom 
house, to contain 2^ gallons per dozen. 

If the tare on any merchandise is stated in the invoice, 
or bill, the importer may have it allowed at the time of 
making his entry. The consent of the collector is neces- 
sary. 

EXAMPLES. 

1. What is the net weight of 80 hogsheads of sugar, the 
gross weight of each hogshead being 8 cwt 3 qrs. 

78400 lb. gross weight 
80x4= a 320 1b. draft 

78080 
12 per cent is 9369,6 lb. tare 

Ans, 68710. 4 

DUTIES. 

Duties paid on goods imported into the United States, 
are either specific^ or ad valorem. 

A specific duty is fixed at a certain sum on goods, as so 
much per square yard, per hundred weight, per hogshead, 
or per gallon. 

An ad valorem duty, is such a per cent on the actual 
cost of the goods in the country from which they are im- 
ported. Thus an ad valorem duty of 1 5 per cent on English 
cloths, is a duty of 15 per cent on the cost of cloths im- 
ported from England. 

It should be observed, that all allowances on account 
of draft, tare, &c., are made before the amount of duties is 
computed. 



THE END. 
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